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-mm* 

ffi*©^^KXti^^KSI^©SS3i^. 

MH^-, J Ti/Jl tRNAS/V^*— *^*-n;i/t RNA h ^ >X 7 * ^ 
-if&tfRNAtfU J: U e>a«*i&£ &4#«fci*Sit#£ 3 ^ 

o 

C»#^7] in vitroT©DNA|g^ • W3K^XttRNA»SI?^, jBSSH^S: 
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b 7=5 v a - \z is n z> mmmmMv mmz $> wmx* & s z t znm n -r -s.it 

K^^tf))^, SBfCX 1*^:7?- K^K-^-f *>£8yifH^<Z);g-££ Lc» Si 

izsbz mftnm^tf, \z.7s^vy*>?}L-v>T urn xizn a jv b x«2bz 

m in vitroT'CDDNA^ • Saf^XteRNAjgSIR^ 

he 
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[»*^18] in vitroT?©DNA<E^ • »SR»3^RNA»iR* fe#> 

<d. mmztfML&oMmic&ztynv-xx^^jiznx^^mibm^o 

[»#^20] in vitro-e<Z>DNA5fg^ • ISSR^X liRNAHSR^ £ tz.th 

<d, mmzttMLi*$mmz&z®n(D-xx^^;itsnx\<\&mffim^'o 

[SS#3S21] in vitroT'ODNAifg^ • «gR#XttRNA«iK# Sri^tS 

RNAS/>^#-if 0 

[»#30X22] in vitroT*tf)DNAif£^ • fitR^XttRNAOT** <S fe#> 

[»*^23] in vitrot?<ODNA<E^ • HIR^€:#^-r-&fe«>©, *BSlCtf 

[3ff#£24] in vitroT©DNA«^ • «SR^S:fl|^"rsfc«><Z), *BSiCtf. 
«b#e)SB#{C$>S#K©^^T*^^;i/$tlTVN-6T7RNA^U ^ ^-if„ 

[»##25] 'in vitro-e©DNA«a^ • fi^&^-tSfeft©, t^f^ 
yTf^^l/SftT V^«5T7RNAiJ<y * 9 -If. 
[ft#£26] in vitroT'<Z)DNA^^ • »|R&XttRNAH|R#&«/S1-S fc«> 
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[ff*^27] in vitroT'^DNA^ • If SR^X&RNAfllRm &«tf£1-£ 

[»#£28J in vitro"? ©DNAfc^ • SigKmXteRNAfliR^tC J: *J K 

* T* 9 ^ ;i/ $ ft X V n £ S/ft^ & f -5 S & K/£# & SfJg "* -5 * © ® 3t# a 
[^©ifriJ&iftBJ!] 
[0 0 0 1] 

in vitro"??(Z)DNA^^<7)^ • WfR&XfcfcRNArt* £>©«3K&lC J: 
[0 0 0 2] 

JC£fl(~>tlT^ -5 (Current Opinion in Biotechnology 9: 534-548 (1998) and J. 
Biotechnology 41: 81-90 (1995)). frfr&1®ffl&&tC. J: * K© 

a^ra-e^*- Ks^tsi £#«rtg-e&u. i&iiWflatc^ate^&^AU 

T^S-ar-SS^tCjt^, MmmT°$y^?M<D&}&tf*SffiX°&Z>(Proc. Natl. 
Acad. Sci. USA 94: 412-417 (1997), FEBS Letters 414: 268-270 (1997)). 

^M7^ yiftJSaS-e^-V-^SnfeT^ 7 7S>;i/tRNA£M^T4#^<Z)&« 
f§#fl£<£>ig;g (Annu. Rev. Biophys. Biomol. Struct. 24: 435-462 (1995)), 
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3£vx&, mRNA, UsifV-A&tJf^^KJ: (^U V-Af-f^^ 

Tte, Roberts RW. He M. . et al., J. Immunological Methods 231 (2000) pp. 

105-117. Schaffitzel C. , J. Immunological Methods 231 (2000) pp. 119-13 
5& ^Current Opinion in Chemical Biology 3 (1999) pp. 268-273, |WJ9(1998) 
PP. 534-548. S£tf*, PP.543J^-RCfl¥g&#£ tlT V^?f>, FEBS Lett. 450: 105-1 
10 (1999), Proc. Natl. Acad. Sci. USA 95: 14130-14135 (1998). Proc. Natl 
. Acad. Sci. USA 94: 4937-4942 (1997)^lC|H^^ $ tlT S Q 
[0 0 0 3] 

%mz. MM<nm&V!)*<D : b(n*mmLT\<^f=.i)\ y, 
* F©-a-^flx**^«cDo.i~o.oi%his^ofe 0 *<d^ wmtzmmm^K. 
zmfc^mmz&mte&ftWBb frizz nzt&iz, ^m^^mmm 

ft, M3-l£> mRNAfc^HB-TSWH-ffiCDS* U7--£(RNA 6: 1079-1090_(2000)) 

(Biochim. Biophys. Acta. 1293: 207-212 (1996) . J. Biotechnol. 4 
8: 1-8 (1996)). |*:gEtt©#jRlC J: £ H. U >|fc©fllj3fc##4&(Z> <fc 3 £ &I!fjS 
%tf)^fKtC (Biochemistry 22: 346-354 (1983) , J. Biol. Chem. 26 

0: 15585-15591 (1985)) , J&V^±. • SHRlCiftg"^ V^S^-fCi: £:n#;i/ 

3r-tf)#ift (J. Ferment. Bioeng. 84: 7-13 (1997) and J. Biotechnol. 61: 1 
99-208 (1998))49t##tf fcftS. . - 

[0 0 0 4] 

^E^UsKy-A&^fStt-ffc-rs^R (tritin) &aq^|?&# i Rffi|MF4&ft0 



5 



m$E#2 001-3092916 



#2 001-006910 



ftfc (Bio Industry Vol.17, No. 5, 20-27(2000)) „ b^U MillT, MtH 
[0 0 0 5] 

(D^^- F^J&tfD&^jtf 1 9 7 7^lC^ft>tlfe (The Journal of Biological Ch 
emistry Vol.252, No. 19, 6889-6894(1997)) „ ^^T'te, DNA# h 0 — 13=7 V V 
Sr^fft** SfefclC, ^M©UJj?V.-AtCjD^.T, *g^/«IK<Z>fc«><Z> 

tz. : RNA/Jf V.* ^-i-f, N 10 - 7^Jl/^I/fh7t KnflBfcMet- tRNA f h7>X7 
^--tf, 2 0T^ y Ti/Jl t RNA$/>^^-if> IF-1, IF-2, IF-3, EF-Tu 
, EF-G, RF-13ttf/Xt*RF-2, CRP. L&^La. b**U ^^liatRafltlCM-r 

4*tttt*b^#e>*i3&^^fc. 

[0 0 0 6] 

•£ © tfe, Ganoza £ ^<£> ft |WJ#f £g# & £ ^ b «b ^ -V - V 2 tl fc - (JSffi-f b S *l 
7 ^ Lfc) T ^ y 7^;i/tRNA£»383;ftfc»IRH^:S:/§^fc i nvitr 

ol^?- K^fR^&fltSSbfc (Biochem. Biophys. Res. Commun. 126: 792-798 ( 
1985)) „ Pavlov^«©^|Pff^#ttaS^JR}|8Stlfer^ y TS/;i/tRNAS/ 

>-^^--tfM^Mi:ffi|g$tl^®IRH^-$:fflVNTin Vitro©»iR# fcfltig b ( 
Archives of Biochemistry and Biophysics Vol.328, No.l, 9-16, .(1996)) „ £ 
Pavlov ^liAXfiUlC^bfe^VMnRNA^^ in vitroT*8§iTCi-£^ £^T3|i§g 
3*lfc»fRH-y-&JBV*T*MBb'fc (J. Mol. Biol. 273:389-401(1997)) „ bfr 
bfctfib, iK^fiflRfcH^W^&fifeain vitro^ 

7^ F^f£^ T* , S IC## -5 mRNA^ £ # > /\° * 3 *l £ V O 

ttfc^. JSC, ^©M«im%?:fflVAS*E0Sg^^ K-^r^^in vitro/^y 

* £/*bfe a K&M^rtc#^t--siiatt^^^# 
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[0 0 0 7] 
[0 0 0 8] 

*mmi*. in vitroT*, DNA£ig^: L&V*-e»fR"t5&Xt±RNA3:HgRf <5^fC 
tcK^^StlfcgeR^SrSIE'rSfeAtC^Mansr 4: 3 in v 

[0 0 0 9] 

#094: LT, BM&H^ ikRB^ ^H^> T S </ T^>;i/ 1 RNAS/>^* -If 
% ^ - A' tRNAh^>*7*;i^^ - if Jg.t>*RNA/K U ;* 9 - if fciMf £ ^ # 

[0 0 10] 
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[0011] 

fcfc, *5§P^IC J:*Wi, in vitro-e©DNA^ • «IK^XttRNAHSK^»CfcV>T 
[0 0 12] 

[0 0 13] 

Y - * n v h ^9 y - {c £ # SffiStfUB*»«<DIS«K:& -S^iKlcpg & ft* £ i: 

[0014] 

HtC in vitroT'CDDNA^^ • »SR*XttRNA»aR#&fl|j£'r*£e 

;b£;ftT^£geSCj&#£^&r££#$fc£-r3in vitro^/HIR^lc J: *J 

*F*gH-?, T ^ y T^;i/tRNAi/>^^-^t>*^^^--;i/tRNAh^>^y^;i/ 
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[0 0 15] 
[0 0 16] 

*mm\Z, fcomMZ-Stl : (1) in vitroT'CDDNA^^ • IffilR^XliRNA 

TVNsr^H^-o (2) in vitrox*<Dmm^ • fflm&xizMmm&zmi&-tz>t=. 
) in vitrox(DdMm^ - mm^xitRMmmm^mm-t^tc^o), ^mzfimh 

&5Mmz&£tyK<D-j3X^^;\s2ftX^Z>m%£m?' a (4) in vitro-ecDDNA 

^.<D—JjX ; 7'<)V£nX^Z>7 J 7is)Vt RNAS/V-T^-if., (5) in vitro"? 
ODNA«^- ?KIR^X«RNAaiiR^5:«mt-S^i?)(7), ^S(C#^ U^e> IM£iUC& 
-5^®©— ^T^^;v$tiTVN§^^-^--;i/ 1 RNA ^-if 0 (6) 

in vitroT*(Z>DNA]&^ • fif^ &#tf&-f& =ffiS(C#^ |»$yc3D3 

^7?9^;i/$tlTVNSRNA3}<U ^ ^-if„ (7) in vitrol? (Z)DNA^^ • |g 

V^T7RNA/KlJ *^-i?„ (8) in vitro-e<Z>DNAjf£^ • HIR^t &«J&-f 3 
li*^:>'#yT*^;i/2;ftTV^T7RNA;tf U *^-i?„ (9) in vitroT*tf>DNAif£ 
¥ • iSiR^JZ-liRNAjSIR^Sr^i-^feto®, *B£lCf«blire> Mmz&ZWM 
©-^T^K;^$tlTv^s^^^icfev^Tx^;^^ r -$:||^t•'5fe^^^)©^ 0 (l 

0) in vitroT-CADNAifg^ • mM&XlZmmWi&$:Mf&'t 2>f=.&><D. *BSfC>f« 
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>»0>##© (ID in vitro^CDDNAK^ • Hf?*XttRNAHIR*tC 
[0 0 17] 

^ K£/«©fc A^«rK:|f||f»S.4xfei5JES^J5a4)-0*T?RNA 
-*»9!lCVORNAl±^J5ftStlfeRNA3ttJfmRNASr^*, DNAti, 

j$ s h tc dna& tf c DN A & ■£ tf = 

[0 0 18] 

*»WtCfeWSin vitroT?©DNA«^ • »SR*XttRNAWSI?*ti, JR@tffll&&& 
[0019] 

e>-f, ac«iWJte*#<0 (i) RNA©»if{©»^tt, na&s^ 

n;i/t RNAh9>*7*;i/3 9 ; (2) DNA# &®*k^/W8R©«-&1£ 
, (1) tCiUiLTRNAjKU T7RNA/KU ;* 9 
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, _htE (i) jktf (2) frbmffi®*z&<z£iz£vmwi)xmikfflffl?z>z.z: 

[0 0 2 0] 

h^-i? (NDK) , • aiR^T*£C5&i#ti 0 0 U ymv>ftMV> 

[0 0 2 1] 

* 0 -ii*?», * * U*?- KH'J >^fC&, ATP, GTP, CTP, UTPtfPtf £ *l, ±3B 

(1) ©^te, ATP&tfGTPtfffiV^tU (2) ATP, GTP, CTP&tfU 

TPtfflJV^flS,, 

[0 0 2 2] 

mmmtLTi*. vym^v^^mmm ( P h 7.3) ^«isn.ttst 

(putrecine) , py (spermidine) , V^^T 

[0 0 2 3] 

##§B£©HlCD#Mte, DNA^e><3D<E^ • »3RXttRNA^ e><D«3KJC J: l J in vitr 
[0 0 2 4] 
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Wtfi&Za Mi m&m?-<D* EF-TrXDmMtmm (Eur. J. Biochem. 210: 1 
77-183 (1992)) , EF-G©§gi£ £¥f$g (Cel 1 92: 131-139 (1998));&t>*EF-Ts(Z)$g 
&t.WW£ (Archives of Biochemistry arid Biophysics 348: 157-162 (1997)), 
,^MB^©RF2©$g;t£;fi$g(Proc. Natl. Acad. Sci. USA 95: 8165-8169 (1998 
)), Sfc^tt, 7 ^—JlT^—)VtR}iki/y^-^-^(DmMtm^(?roteiii Express 
ion and Purif ication 8: 347-357 (1996))^fC£ \>^X Vy # ?*#ftJB£ 

[0 0 2 5] 

, b^yxy^ ; ?-i£/if)i*^7i-y--z-7TU-xmti%3j5 
&&m* t ^ ^ 2? > * ^ £ B ^ K £: cDift^S B t? & y , ^/*«»c ^ F 

^ ^ t * ^ *? y * ? zmmic <t »j ^ »; H'TigMi^fe -5 . 

[0 0 2 6] 

«*©**Si:tt5S»tc, Bfl9hi-S^^K-ett*<, in vitro 
2> £. V \ t> m tCiSrJ < % © T* & -5 o 

[0 0 2 7] 

SC & i» »J >g L ft ffl -T * ft tc tt, bTSS* «r«: #* * ^ B9« JC * * 0>ffiHr 



tfJH#2 001-3092916 



#2001-006910 



[0 0 2 8] 

tit, 77^ -?d? btf^yj -iz^zm£.ttm®}W(Dmmz2b£ 
®nwttim'f*>ftz>o mm. ii^7Affl^>K^-ywnAji/hf© 

^Mift T* & y , * 9 A ' ic *f L £ft 69 tc tf ;S L # £ &R # t: X ^ V > Z ? X 

©7 5;n, dna, tr*^>, i/^^^.^ffi^-fb^i:*©^, s 
hi* (c $> & mn<n m&-& ^ e> jb-s ^ t # t? ^ £ . 

[0 0 2 9] 

^-^n7h -7j - K&wzmKftm%n<Dmmz2b&®mzm*>tiz> z\ t. 

R-e»ottJ:v\ fOi^d;Mi:ltH i^tf-XT'7^b$ *i£gSR£ 
[0 0 3 0] 

o 

[0 0 3 1 ] 
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[0 0 3 2] 
[0 0 3 3] 

^s^&^&v^fc^t-sr £#T*g& 0 m*<D*j 

7G>tfV V-Ara^^- £^3 3 £ RTIgi: U in vitro/^y^ K^ffl 

vitro/^^ k^j&^c£^t2§^£-£, ^^^k-rna- yjj?v-A©3#tt 
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Z -tjVTfSS. s£V^i, M;U£, Curent Opinion in Biotechnology 9:534- 
548(1998) lCfB«£*lTV>£ «fc 3 tC, #H 3 4xfcjJ< U V - -f X ? l/>f # <b> R 

fc'tt*#3S#fcie>*iTv*&#, -e©iR^tt*«i"e.a)S (#i¥5 -503ooo#^# 

[0 0 3 4] 

MfS^o^^^SS^lcTO-e^e^i:^, in vitro/s:^ Ki^^JCfcS 

_fio, #^^S7 * •y««i£<Z)#AS:mSI'tSfimJCSE-9-y 1/^-9— t RNA 
KMUfr-t &&jhzi K>&#X-rSi ticj: »J*aSS tifeDNAXttRNA&K^/WSR 

jmrnrnzMA-tzfetbiz. d-tV >^7u-A(0RF)rtas© 

^flCfigC, »ih3K> (UAA, UAG, UGA) UGAXteUAG&Jf 
AU »IR<Z>#lh(&fcftfcfcmAS:/i^<5. 7M^T%M*J2, UGA&tf/X-ttUAGJC 
Mfe-t&Tym K^Sr^'TS-y-^Uy-y— tRNA&in vitroJga^Tfffr-fcU 
#§7^ ^Bft&^-V-^S**. XODNA^-^^Uyt?— tRNAS:MV^T.*%^©»{ 

WFS^t5ii:^T?t5. #V^*, jttjS , r*RNA&J9!IJi-&J5JcUTaaR3 ' 
[0 0 3 5] 

l@©IMS7^ ;S?^S5:ttS^^f F • mRNA • U ijf V - A «fc »J fcS jK'J 
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c Curent Opinion in Biotechnology 9 : 534-548(1 998) (C 3Bj£ 

SifcJCJ: URNA&ftSrfcfcTf^S. 
[0 0 3 6] 

[0 0 3 7 ] 

10236#4*8f, SSI *S^Vol.44, No. 4, 598-605(1999), Current Opini 

on in Biotechnology 9:534-548(1998) „ 
[0 0 3 8] 

[0 0 3 9] 

DHFR) , iJ^f-A (A phage ft*) , »6S«Sa«(GFP)^%55[3t-r* 3 £l j> 

m 

^K£-g-v\ ^tl^CDaT^ y^S:^^^^ K$:#N^M^^ F^-B-^Z • |Q 
[0 0 4 0] 
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[0 0 4 1 ] 

jffeiSttT^ yK, #7ii/7r-S7^;i, *, <*>£i£^giL£7^ j£vn 

^^^^*^^^^^4xfeWtg'*^^7^ y^^tts^^f K^t 
^S^&ttgElC^tlTV^ (fill #i§¥4 -504651#£^#flg) - #3c$ 

;i/7 5 - >£i*<Z)gP& fc*»A $ *u 21i#fc#Ht?Sf£tf H & ft fc i £ teSEJC&l e> ft 
TVN<g>^ (Bio Industry 8: 749-759 (1991)) , j^S^^S^^ K%*« 

[0 0 4 2] 

(2) yjtfv-A 

UdfV-Att, ^^K^©»7?*y, mRNAfcJg-^U 7^ J 7^;i/tRNA& 
A3P&IC, ^;i/^;i/^^-^-ri;i/tRNA^feii^>''5 1 2/;i/tRNA$:Pg|Jfe{CSB^bT^>'' 
Kag-£jgJ&RJES:f?3 (Science 289: 920-930 (2000)) o ##§JjBlC£V^T 

*»©T&»J, #ff*.tf:*JI§SA198u MRE600*Sfcfr «3#£ft£ tf 51 £#T- 

$5, 
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[0 0 4 3] 

(3) *mmv>in vitro/^^ K^m-e^Msnsis^/asRofetfxoH^- 

(3-1) ffite®^ 

<5j&\ Xtt, r*i£^L<{J£ii-r£0^T*&U, It, IFl 

, IF2;&tfIF3#fcie>*lT^.5 (Biochemistry 29: 5881-5889 (1990)) o gg&a^I 
mWt(Dm%llZ.&mte&.mT*2bZ>. VtfV-<U<D3QSV7=L-y h£50S^ 

— ;i/tRNAfcj|g-£U 30SU y h (DP%$&^ V * )\s ^ )b * 

^-;i/tRNA£5St>\ «3RI»*&*-£ft£:7gJS , r5. W*&H^IFltelW$&H^IF2, 

[0 0 4 4] 

(3-2) JOIH^ 
@SS^EF-Tu«; GTPM^GDPM(752M^^^) l J, GTP^ 7 ^ ^ 7 5/ 

;i/ tRNA t btr^'J^y- a <z> k$m^M& a ef-tu# y jj? y - a *^ Uti 

&l£lCGTP#jfln>!K#«¥S*l, GDP3['\|KiJ| > rs o (EMBO J. 17: 7490-7497 (1998)) 
, M^0^EF-Ts«, EF-Tu (GDPM) JC*g^U GTPM^©<E& fc{E3t*r -5 (Archi 
ves of Biochemistry and Biophysics 348: 157-162 (1997)„ M^H^EF-Gli 
, Kit#iliM{C;i3^T, KM-£7gJ&£j&©«©«& (translocat 

ion) £ {JEJt-r -5 (Nature Structural Biology 6: 643-647 (1999), FEMS Mi 
crobiology Reviews 23: 317-333 (1999))„ ifr&BJJCfcV^TMV^tl-SiESIS-?- 

[0 0 4 5] 
(3-3) mgH-f : 
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?&&*:fi-Dt=.m&iz. fetes K:/©#tirCiRj&#ifc£ y, yaw- a • 

. $.t=.s<73- \*m^<D#3i1&y$ SMZmAte. RFl, RF2©V^*lfr£M/^#> 
rhJCJ:*;ff*5*iS. flP^ RF.l&^v^felB^ttUAGn K>, RF2£#vn£ 

[0 0 4 6] 

^MS^-RFi^:t>*RF2«. u jtfv-ACDAasfiijcflfitn F> (uaa, uag, uga) # 

&t=.m. AgP&JCAoT^^^l/tRNA (PgP&tC&S) ^ & <D^-f^ Kft<Z>flHg 
^^jt-r-So RFKi^ihU K>©3 %UAA, UAG&3888U RF2ttUAA, UGA^^^t* 
So ^MH^-RF3(i, RFl, W2\Z&&*7*)?m<OMmfiLl&&.<». RFl, RF2CDU 

#v-A#&©#*s:ffiii-r*. ujkv-as^h^- (rrf) ses^© 

#ih«, P»&K#oT^StRNACDflBIti:; ?^gas^AO'j/Ky-A©S 

■5c /^H^-RFl, RF2, RF33fctJfRRF©flltB»C-3 V^Ttt, EMB0 J. 16: 4126 

-4133 (1997), EMB0 J. 16: 4134-4141 (1997) IZMWIZ tlT Vn 5 0 ifc&tJBtCfc^ 

is. 

[0 0 4 7] 

(3-4) 7^ J Ti/Jl t RNA>>>^#-i? 
7 ^ y 7^;i/tRNAS/>-r-^-^tt, ATPtf)#£T"£ 7 ^ S M£tRM$:Pk^i%S& 
7^ y 7S/^/tRNA&#^ , TS»lR , rS>S(RNA 3: 954-960 (1997) , IS 
R @tK »IR39: 1215-1225 (1994) )„ *5§0^(Cfe VnTS Vn 6 ft* 7 3 7 7 */ )h 
tRNA^>^#-if<Z)#£ LV^Jte, 0> I?* »J, «*.tf:*J»»K12 

o 

[0 0 4 8] 
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(3-5) ;i/t RNAf>^>;*7tf;i/^-if 

©7^-;i/^;bSii^^^-n;i/tRNAh^>^7*;i/^ ^-if (mtf) icj: y 

iftt, H lo -7^^l/fl>7kKail07*^5Jl/|?:, W&zi K>lc*toS 

S ^ — ^/tRNA©N5^jBlC<E^ U y fr* — ^/tRNAjCT S (Proc. 

Natl, Acad. Sci. USA 96: 875-880 (1999) )„ #flH3 ftfc 7 # ;i/ ^ ^SttBI 
&H^iF2{cj:»JSg|t3*u *>/{?R^©l8»S/mi:bt^)St6. X 

[0 0 4 9] 
( 3 - 6 ) RNAtK V 9 - if 
RNAjKU DNABB^J&RNAtClg^f SM$T?»y, *H*&£WC#£ 

* S ft T^S. -t©— MfcUT, T7:7 7-5?ffi*©, T7RNAjKU*9. 
-if &3*WTS ^©tf U *^-ifkm^D^-#-£:B3n£ft£#||l& 

* DN ABB^J t L T * © T © DN ABB ^ff S: RN A tC flE ^ S »3g * * . *^ W # 
^te, T7RNA3KU^9-^©N*SilCk^4f^S:^fiPLr, 
*J»SBL2i;&Mc;i3v*'r**383B:fefTVv lyW?^:!^*??^?^ * 

fifctlfe, fc:;** **&^lT£T7RNA>tf U *^-ifte§T^T*&£ = #28SJ!{Cfc^ 
Ttt, T7RNA/KU *^-ifJ^*MC=tL.«*©RNAjKy ;* v-if &MV^3il#T*££ 
. T3^SP6 RNAsKU ;* ^ - if ftT £ U , 3ft^ £*fJJ§-f S 3 £ 

[0 0 5 0] 

(3-7) #^8^7 S /fift^Jg^bfer ^ J RNA 
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PA&RNA ligaseSrMv^Tiie^'rSihtCJ: UiSitStl* (/<>f *"tf->f 
>f>^^h'J- 47: 16-24 (1989)) „ 
[0 0 5 1 ] 

(4) *|§0^©in vitro/* ^ K^*&T*«MS*lS, «^/»8R©fc«>0> 

(4-1) i RiS*tcfev%Tx*;i/^-S:f|^'tsfe«)©»ai 

^l/7f>=Jrt-1f, 5. 3 3ff--if, JL V K 7 # * 7 x - h H 

(NDK)^t*«#tf e>*i«. * l/T^>3f^-ifte* 1/ > Jfc i? (CPK) . 
fcnftftl, ATPjfr^* U7f>A©'J >&as<z>«^Kjfc ^33f^-- 
ifte, T^-^^-i? fcfcP^ft, ADPfr£ATP&1?£3*Sfc|i^CAKP&£ 
jaS-tirS. -NDKti, 5? * l/**/ K—U l/ti/.KH'J >^<£>|?0<Z> r - U 

[0 0 5 2] 

(4-2) «^/WtRTf^usM«t: D U >K<0^#<Z)fett)©BP3R 

jis»^n7#^77*-^ &#tf s^tf-eg, *$&miz&^x m^t>n&ft 

[0 0 5 3] 

j^±, o) ~ (4) izmmist^ BLj&&<Dm&,mM<nfa gest^ii, j e 

IT, MAH miS^4xTVNS^J©«BL21^$:MVNT^*^$-y:, ffi 
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StSittiBTiTft'J, in vitro/^y^ K^Mf41t5i t&Wf 

[0 0 5 4] 

( 5 ) mmztfm mask* $«j«tc z&^^jvt. mm^ 

[0 0 5 5] 

wc^e^c*^-*-*. 5Sic, ^©r^ysfc, dna, i/* 

[0 0 5 6] 

^Clt5<7 7>f-f>f-!?D7h^7 7^-[j:, *>^*S<B*HS#®i:L 



£t}£E#2 001-3092916 



#2001—0069 10 



- * n v h ^ =y v 4 - t? ffi ^ ti t v ^ & ic wet *■ & m& fc & z> mm. <D jfifi-^* 

in vitro U B W£BR£-#irr 3 fcft iC^T S 3 

[0 0 5 7] 

[0 0 5 8] 

(5-i) m&ftxit^^^m^t^m^ytynm^u- hit^mt.<Dis^ 

A. His tagh-^y^r;!/^, 3/U h *i#4$(Z>£JiMi# 

His tagt-ytrji^^ n;i;H^©iI^i:©^f&iMbTg 
BjB&»§8*S£fctt«#fT;b*lT^<5. HP*>, #g^$-SSDNAtCHis tagBB$|& 
£Slir£-frTfc£, His tag$:^-tSi|{t-a-S&$:#, £*i&-v?r 

>A^^J^^-h(±) 139MJ^T, 1. Eis#y#yrt9!/t<Dftm£.m 

Widgyt. ftl:X#), J. A. Bornhorst and J. J. Falke, Purification of Prote 
ins Using Polyhist idine Affinity Tags. Methods in Enzymology 326:245-254 
, (2000), -€-<Z)ft&{C^ Proteins 41:144-53 (2000), FEMS Microbiol. Lett. 1 
88:147-51 (2000), J. Bacterid. 182: 4304-9 (2000)#Rg) o :£#1S0J§{C£^T 

[0 0 5 9] 

His tag^#S*ifeSe«^&3- K-rS5S^S:»3KS-&6»^JC, ±M 
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S(M.W.Van Dyke, M.Sirito, and M.Sawadogo, Gene 111:95, 1992), Saccharom 
yces cerevisiae (D.C.Kaslow and J.Shi loach, Bio/Technoldgy 12:494, 1994) 
, mammalian cell (R.Janknecht and A.Nordheim, Gene 121:321, 1992), 
=lU 7 4 lsf=.&&Mti& (A.Kuusinen, M.Arvola, C.Oker-Blom, and K 

.Keinanen, Eur. J. Biochem. 233:720, 1995)4$<D{%PB&&%U h tlT £ U , MJC 

[0 0 6 0] 

—Mi: L/T, His tagt- y >r;i/#^ AlC J:6His tag £ tf L £ # > A? II 
1. m.fc*j:¥t®^mz£ Blft#>/\ 0 *||(£>N;fclCHis tag (6{@£>HisJ: 
0^-v77- (300 mM NaCl, 50 mM NaH 2 P0 4 , pH 8.0) iZMM^^o 

3. mm<Dmi»to&&'bftM'*& (30,000 g, 4 < cT-3o^ra) . 

L&50%tf)Ni 2+ -NTA slurry (Qiagen*±§g) £#tlx. S „ 4 s CT'lHfllfft 

5. IBBI & jtj 9 .MC n - K U #^A^*CD20^<Z>n-^ :7 7-T*. 

6. ^J7A§l02O§CDn-f-f ytfAy 77- (10 mM imidazole, pH 8.0& 
•£t?) T*, 4°CT*#^A(Z>?ft^&fi 1 e>o 

7. *9A§i©20'f&<Z)n— ^-f y?Av ^T-SrJffV^T, imidazole©jB|g4g 
BBS: 10^^,250 mMJCfc5J:3lc&jtU Afr*> Blft* >A?K<Z)?§mS: 

1 mlfo77^i/3>$:Ii!), SDS-PAGET? gift* > ? H £ 7 ^ 

[0 0 6 1 ] 

B. Thioredoxin t. phenyl ar sine oxide (PA0) 
thioredoxin i;PA0 £ ©jjg-^tt £*Ufflf ££?£T*& U , @6*J# >A*«£thio 
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redoxin£M&$yrt?M£. U PAO WlfefcTftU-X (Invtrogen*±§gThioBond 
™ resin) ICI#U§£-1±, & -mercaptoehtanol ( £ -ME) l?^ffi$i±£ (A". Alejo, 
R. J. Yanez, J. M. Rodriguez, E. Vinuela, and M. L. Salas, African Swine 
Fever Virus trans-Prenyl transferase. The Journal of Biological Chemistr 
y 272: 9417-9423, 1997#fig) 0 *$&miZ £ V*T *k X tf>#j££#Jffl-r Z> Z £.& 

[0 0 6 2] 

1. 7§£jSMESI#(E. col i pTrxFus (Invitrogenftjg) )<Dlfc&m 
mWLZZ 0##3R{CJfrSJ:^K:iOO ^g/ml<Z)T> fcTS/ U > &^tf 
RMJgifi (0.6 % Na 2 HP0 4 , 0.3 % KH 2 P0 4 , 0.05 % NaCl, 0.1 % NH 4 C1, 2 % Cas 

amino Acids, 0.0095 % MgClg) ICflB;*., 3 0°Ceig*-f £„ 

2. A 550 =0.5JC«i**Tf«*S:iK^, >/N 0 ?«tf>f§Ja£S§#£-B:£ 

100 yttg/ml tryptophan S:*n^.> 3 4 °C T? $ & {C 2 B£fiPg# 

3. Bfl^l/y h £5 mlcDRunning Buffer [100 mM T 
ris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 1 mM 0 -mercaptoethanol] IZ 

mm i/ , s jc <fc *j m & s . 

4. (10,000 g, 1 5#R9) U ±?lf 

5. ±miZ<££tlZ>M£t*yrt?M£2 mlCDThioBond™ resin&C^-£ £ -£5 fe 

«>tc, 4^cT-6 o#ra>r ^a.^-j/a^-rs. 

6. X7y-I:*7A!CMU #^Atf>3 OfaKy hrffij a. - A ©Running 
Buffer [100 mM Tris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 20 mM /? -mer 
captoethanol] -e$c#-r£ 0 

7. /3 -mercaptoethanol ©^i^-feJfHJCj; Running Buffer"?? g £ft# yX9 M 

[0 0 6 3] 

(5-2) tfimxitmmmn (xt°h-y#^) £M#<z>^<i4&*rjfflt-3#& 

A. T7-tag£T7-tag{C#Mlft& : E>' 2 U -± llffifa 
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T7-Tag phage T7£5fc(Z)gene KHC#£-r -5 11{@<Z> T ^ J MB#I Z Zl 

Blft#>;\ 0 *fCcD3^cftSr*>> a£^CT7-Tag£n- FlT£DNAlB?U5:^ 
^btMSt, £j&L£T7-Tag > A? ft £T7-tagfc#Hlft&^ J V U 

tf, T7-Tag Antibody Agarose (Novagenftfg) #rf?|R£ tlT ?§ffilC&citri 
c acid #MV^;fl£ 0 ##gHJ!fC £ V>T, £ £ ffl 3 t tfT* £ 

R. Deora, T. Tseng, and T. K. Misra, Alternative Transcription Fac 

CD 

tor a of Staphylococcus aureus: Characterization and Role in Transcri 
ption of the Global Regulatory Locus sar. Journal of Bacteriology 179:63 
55-6359, 1997#flg e 
[0 0 6 4] 

-M£ it, T7-tag&# y At M&ft<Dm&x&<Dn\s&*B-&mk<nm 

1. 20 /ug/ml<Dt7 n yA7x^3-;i/i:30 /tg/ml©^^^^ is y Ajf=.2x 
YTigifi [1.6 % Bact Trypton, 1 % yeast extract, 0.5 % NaCl, 0.4 % gluco 
se] VMM&Mft (E. coli/^^^r-pET (Novagenftig) )£fg#t-3<, 

2. M©MS^A 600 = 0.6{C^^>^T^#L, BW#yrt?W<Z>$&m*M 

3. ^vfrlt"^©^^^ 10 ml<Z)ice-cold T7-Tag Bind/Wash^^M [4.29 
mM Na 2 HP0 4 , 1.47 mM KH 2 P0 4> 2.7 mM KCl, 137 mM NaCl, 1 % Tween-2 0, 0. 

02 % sodium azide ( P H 7.3)] !✓ y ^SIt5, 

5. m&ftm (39,000 g, 2o#ra) T'Mffi'bftzmz. mbftt~±mzoA5 n 

6. T7-Tag Bind/Washj^?g-e-q2fgffl;L;kT7-Tag Antibody Agarose;*? ^ A (Nov 
agen*±§g){csmMlffiM£«U IHH^B^T*;*? =7 A U ^#M6UlC^ 
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7. miH^Wm [0.1 M citric acid ( P H 2.2)] T? > A° # f| £ ffi ^ 3 . 

[0 0 6 5] 

B. FLAG^^ Ktag(S/^ttiaf®i&) £anti-FLAG antibody(>> ^VjlFg^ 
)£©*S^I£3:*lJJS"t52f«£ 

FLAG^^^ Ktag(S/^ttffi®i&/Je*TPII)tt, 8 7?rM23fBtf>y ^ 7^<b& 

s^^fKtfe'j, mil, xtr>-^^t ^tbT, -?-nic^t- ^m^^fttcsa 

«©»3StC3pJMStiTV^S. BP13, N^ffiJCFLAG*^Ktag&fc-o*>A*«S: 
tt3SU FALG antibody # ^ AT'SffJE-T -5 . »ffiJ*FLAG peptide^ t> . 
P. J. Woodring and J. C. Garrison, Expression, Purification, and Regulat 
ion of Two Isoforms of the Inositol 1 ,4 ,5-Tr isphosphate 3-Kinase. The Jo 
urnal of Biological Chemistry 272: 30447-30454, 1997#flg 0 
[0 0 6 6] 

1. 0#J# >^^«««»3KbfcjWliI(^^ h : B31 cell (Rat-1 fibroblast eel 
1 line), # — : pDouble-Trouble (pDT) mammal ian # # — ) £M 

Mit'lfe, 8 mlO^n^T-ifRB^M (10 #g/ml calpain inhibitors I 

and II, 100^g/ml Pefabloc, 2.5 Atg/ml leupeptin, 2/ttg/ml aprotin in, 
2 /tg/ml bacitracin, 20/ig/ml benzamidirie) (DA-o^.^.MMV^^Vi'^X 

2. asi&^« (2,000 g) vmm^^^mm^mv^. ±» =&m«>s. 

3. $ £fcSMi»#|KU ?#e>*l&M2ft&ffi?&£l ml ©FLAG antibody j&9AlC# 
U 35 mltf)TBSC [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.1 % (v/v) CH 
APS] -eA7AS:ffiiS>t6. 

4. 200 /ig/ml© FLAG pept idefc-g- A;£5 mlcDTBSC'T gift # >A#f£ 

a 

[0 0 6 7] 

C. Protein A £ IgG 

Staphylococal Protein A (SPA) fc-tOjfiflcIgG i:<3D^ffi&5pJfflt-**«6Tf 
&»J, gift* Jt&SPAfcCDBi^gB*: U IgG Sepharose^j^AT'MiE-tS 



2 7 



ffifl# 2001-3092916 



#2001-006910 



o ?§ffi&{gpH MWWlX'fiOo B. Nilsson and L. Abrahmsen, Fusion to 

Staphylococcal Protein A. Methods in Enzymology 185: 144-161, 1990#M= 
[0 0 6 8] 

1. h : E. coli&SVUiS. aureus, * - : pRIT20& £ 
&pRIT30£/U -XXDfe&m&til&l&lBk&ifi 1 %IZ&$> JcdlC, 25 mlCDLB igife 

(LBigifc + 0.1 % (w/v) glucose, 250 mg/1 ampicillin) tCflD*., 37°C Tr4B£ 

2. 3frfr#« (10,000 g, 5^T'20^K) T°mfc*$k#>> _t?»&0.45 /tmffllT? 7 

3. TST [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.05 % (v/v) Tween 20] X 
¥#HbLfc5 mlOIgG Se P harose^^AtC#fc^So 

4. ^J^A$:15 ml<Z)TSTl?2tIk ££>IC5 mlCDl mM ammonium acetate-e#fc?£ f 

So 

5. 1 mltf)0.5 M ammonium acetate (pH 3.3) V g y rft? M&ffi&'i' * 

[0 0 6 9] 
D. Monoclonal antibody 

Bovin Retina (H^) fi3fS<Z)g|£iJ jRCycl ic nucleotide- gated (CNG) channel 
fc^y ^ n-^-;i/^5t^PMc 6E7(ai^^*rL- y h tf)N^I$c ; 63- kDa polypeptide 
)SrMV^-Cf93fi"t'S^^*«^I&nTV^S(R. S. Molday and L. L. Molday, Purif 
ication, Characterization, and Reconstitution of Cyclic Nucleotide- Gate 
d Channels. Methods in Enzymology 294: 246-260, 1999#flg) 0 qkMfail IT 

^n-^;i/M#&J£if£i±£:Sepharose 2B(7 7;^i/7ftl) ifi % &W#y 
/^fCcAigffilCtt, 6E7 competing peptide y ^ D —t-)ltfifo£.M&WlzM 
-^-TS^^ K) Ser- Asn- Lys- Glu- Gin- Glu- Pro- Lys- Glu- Lys- Lys- L 
ys- Lys- Lys#^c*Jg^£ftS. #38 Etc £ V*T £©iffi-£-tt&ftIffi"f Si 
^"srtgT'&So 

[0 0 7 0] 

J^TtC, Bovin Retina (|Rj|)g) ft^fflg BK * =E J V U -^l/jfttttC J: »J 3ft$g 
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1. Bovin Retina©*^ hfrP,, 30-50 % (w/v) (0 i/ 3 W^SBl^WSM^U 

[20 mM Tris-acetate (pH 7.4), 10 mM glucose, 1 mM MgCl 2 ; 82,500 g, 
4°C-£45#R3] tCfcU. R0SIff#*&#>fc. 

2. R0S®:fr5: 5^40) Homogenizing Buffer [20 % (w/v) sucrose, 20 mM Tris- 
acetate ( P H 7.4), 10 mM glucose, 1 mM MgClg] tC#JRU ( 

20,000 g, 4°CT'20^^) . 

3. R0S^l/*y h&8 ml ©Homogenizing Buf f erJC#JHflJ U ROSigJftft^i: -fS 

o 

4. ROS£lO^Mtf)Hypotonic Lysis Buffer [10 mM HEPES- K0H (pH 7.4), 1 mM 
EDTA, 1 mM DTT] CWiBU J&£S»#*i (20,000 g, lO^fS) tS. 

5. m^iyv hfcHsLtBufferfCjgMU & 2 & JC2HI^ »J jg^. 

6. ^1/>v h&10 mM HEPES- K0H (pH 7.4) ICjU^f&o 

7. R0SH : &CHAPS (3 - [3- (Cholamidopropyl) dimethylammonio] -1- propane 
sulfonate) Solubilization Buffer [10 mM HEPES- K0H (pH 7.4), 10 mM CaC 
1 2 , 0.15 M KC1, 18 mM CHAPS, 2 mg/ml asolectin (soybean phosphatidyl 

choline, type IV-S; Sigma) protease inhibitor (0.1 mM di isoprophylf luo 

rophosphate, 5 fig /ml aproteinin, 1 fig /ml leupeptin, 2 tig/ml pepst at 

in or 20 fi M Pefabloc SC)] JCflU*, tf>o < V^Wfe***. 

Z.mfoftM (27,000 g, 4°CT'30^K) VMm^RZV&K . 

9.P.MC 6E7&@j£fl:L,fcSepharose 2B#^AIC20 rnKDHSfeit h fcROSJK b 

, 10^4<£>CHAPS Column Buffer [10 mM HEPES- K0H (pH 7.4), 1 mM CaClg , 

0.15 M KC1, 12 mM CHAPS, 2 mg/ml asolectin] T'^#tS. 

10.0.1 mg/ml 6E7 competing peptide&-g"A,;£ CHAPS Column Buffer!? 

[0 0 7 1] 

(5-3) SBK^gBKXW:*^ KWtf 

A. Strep-Tag^Streptavidin, 

Strep-Tag (Streptavidin{Cg|frH$£ feo* U =f^^ K) S:tfitll/fe* 
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gfcstreptavidin-agarose columunT T 7 -f — "T WWl"? £:£&teftl»b*lT 
(Mx.&, A. Skerra and T. G. Schmidt, Use of the Strep-Tag and Streptavi 
din for Detection and Purification of Recombinant Proteins. Methods in E 
nzymology 326: 271-311(2000), BioTechniques 28: 338-344 (2000) #flg)„ # 

[0 0 7 2] 

Strep-Tagi:Streptavidin^(D^'f4$:^Jfflt-6^>A^g©#^T*feU, S 
trep-Tagi: bt, Ala-Trp-Arg-His-Pro-Gln-Phe-Gly-Gly, Asn-Trp-Ser-His-Pro 
-Gln-Phe-Glu-Lys (Strep-tag II )*fctf«J§3 fl*. Strep-Tagfctf L feSSI 
&DHFR(^t: Kn3Hft387B»3R)S:MjfflllS*T^Sn, HJtffc V £Stre P tavidin 
gtV^iStrepTactinJClR^S-ttS^ttCfc »J«fSiStl<Bo iSffiMi: bTlidesthio 
biotin#MV^;ft£ 0 
[0 0 7 3] 

Strep-Tag^ StreptavidintC Strep-Tag L fcS9f^©lSO-M 

b^LBi&ifi GfciR&lOO Atg/»l©r>tTS/U>S:^tf) SCflD*., OD 550 =0.5{C 
*S«fc^JC221CT»jgi: , 5 (200 rpm) 

2. £te^®3S3i£:3583*3i*:<Sfc#>lC, ig#?&lC200 #1<Z>2 mg/mltf)anhydrot 
etracycline?§$t (dimethylf ormamide, MFlZ^ffl) &iQ%.* S JC3^fS>r>^P 

3. iS>t>^H (4,200 g, 4°CT*12#lia) T'gfls 20 mKD^«?gP [100 
mM Tris-Cl (pH 8.0), 500 mM sucrose, ImM NagEDTA] iZfflfcM b> %.±X'30-frffl 

4. M4>#lt (27,000 g, 4°CT*15#H5) IC <fc »J ^ 7 x. U 7°^ X h £ Bfc VN 

5. ^e>*lfc^U ^7X7®^?:2 l<Z>ttflr&U [100 mM Tris-Cl (pH 8.0), 1 
mM Na 2 EDTA]T? — Hft3g#T"t&. 

6. 2 ml(7)StrepTactin Sepharose^^A&^ffi^WT^^'fbL, ^ U * # ;J<> 



3 0 
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7. UV^ffiH (A 280 ) , 77^^H>ni/^^-^#Mbt^S^^fA5:M^ 

8. gWf>;^R&2.5 mM desthiobiot in&^tfttSrjRWTiSffi 0 

[0 0 7 4] 
B. S-peptidei:S-protein 

U aK5t ^ 1/7— If S<5DfiBfflS#(S-protein)fc/*:/^ KflS^KS^:/^ rOfct*, 

e©»SS*«ff*)n*. SP*>, 0Hfr#>A°?ff£S-tag(S^?- K)£^lT£#>A° 
> *«&fcU H5efbS-proteinT^fn-^T?»ffi , r-&Z:^*«T?S«. *§ffi&, 3M 
guanidinium thiocyanate; 0.2 M potassium citrate buffer, pH 2; 3 M MgClg 

U S-tag^S-protein^M-^^^^rt-^ ^ilfCc}: »Jfr;b*l5(R. T. Raines, 
M. McCormick, T. R. V. Oosbree, R. C. Mierendorf , The S • Tag Fusion Sys 
tem for Protein Purification. Methods in Enzymology 326:362-376, 2000# 

JRO. ' ■ 

[0 0 7 5] 

1. > A^K&^^L/^MBSC^X b : bacteria, insect, mammalian, 
s<?#— : pET, pBAC (Novagenft;) ) ©ft&ffi^JCS-proteiny #a — 7. (No vage 

2. 3&&#jk (500 g, io^w) u ±m*v&<o 

3. g^^>7\ 0 ^S^M-a-LfeS-proteinT^D-^$:Bind/Wash^®^ [20 mM 
Tris-HCl (pH 7.5), 0.15 M NaCl, 0.1 % (v/v) Triton X-100] lCjHflH"5. 

4. jg4>#it(500 g, 1 0#IH)ffc, -fc8f«:l»£, A£^WtC*£-£Lfc*>/1* 

5. S-protein7#a-XCD*9 U -£l.5^M<D?§aiM1B?& [bind/wash buff 
er + 3 M guanidinium thiocyanate, 0.2 M potassium citrate (pH 2), or 3 

M MgCl 2 ] CMfS. 



3 1 
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7. 3&fr#«8L »mS4xfeBW* >/1^KS:J|«>S. 
[0 0 7 6] 

C. Calmodul in-Binding Peptide (CBP) £: Calmodul in (CaM)) 

Calmodul in-Binding Peptide (CBP) t Calmodul in (CaM)) £<DffiILftPB &ftj£! 
^S#://**JC©5fil8Sli£T?&<5(P. Vaillancourt, Chao-Feng Zheng, D. Q. Hoa 
ng, and L. Breister, Affinity Purification of Recombinant Proteins Fused 

to Calmodulin or to Calmodul in-Binding Peptides. Methods in Enzymology 
326: 340-362( 2000)#M) o *mmz&^T. ^3^Sffi^S:ffl Z. £i$T*g 
5. 

[0077]. 

m&K&J&&KCBPtfM&LfcCBPm&9>rt#K*&i&h. Sepharose 4B-bas 
ed CaM affinityftflg, ■£ (D tf&Tfrlfc <D CaM#fB|lC SimtCteEG 
TA (Ca 2+ £:3fU- h&^-TS) tf/B^&tlS. 
[0 0 7 8] 

CBPiiCaMlCj:^, CBP®ft-^^>A 0 ^K©^(D— Baj&^fo £jftJBWf>tC*>«* 

1. 20 ■l©^K«*<*(/<^*-hLTpET-llS:J£18i: : LT*lilStifepCA*/ 

U -X&ftM)©|SFft*il?ft&50 it£B/ml©r>trS/U >*SV^ttcarbenicil li 
nSr-^tfl KOLBSifitCin^., OD 600 =0.6 " l.OJCfcS * JMF*SA ? 1 
mM&C&£ J;e>{ClPTG£#[J;i, $ % iC 3 ~5B£f!928£ "5 

2. Bft£3t4>#$£T**#>, 0.2 mg/ml lysozyBe&-^tfJtt«?KA [50 mM Tris-HC 
1 (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM magnesium acet 
ate, 1 mM imidazole, 2 mM CaClg] T*Mf&'<\/»j h&JHiBU ®#MT*#HJBS 

3. mmmmm&&'b&M (25,000 g, 1 s&m u _t?if&ii#>£o 

4. 10 ■ l®CaM-SepharoseffiB|&j8«fcA^¥8Bffc'*£. 

5. CaM-Se P harose«flii:«Iiia^#ift%»^b, fl^jtMC 1 ^rRg^-fS. 
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6. 40 ml(DMffimT*$c&L. 20 " 30 ml(Z)ttttffl£AlC?£!Hti0 U *7ACM 
t5. ££&C, KsKU 3.-AOtt«f«A, «^T«««B [50 

mM Tris-HCl (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM mag 
nesium acetate, 1 mM imidazole, 0.1 mM CaClg] l?UV$&tfit§CDA 280 <£> -fit^^ 
- X =y A y J C & 5 * Tf gfe # f 3 . 

7. 2mMEGTA£^&j^®^BT*@lft#>/^f££^m$1$:£ 0 

[0 0 7 9] 
D. HSA hABP 

Human Serum Album in (HAS) £. Serum Albumin Binding Affinity Handle (ABP) 
^©»S^tt&f(IfflLTSaK&»SS-1-S^*«?8©atlTV^S( T. Graslund, J 
. Nilsson, A. M. Lindberg, M. Uhlen, and Per-Ake Nygren, Production of a 
Thermostable DNA Polymerase by Site- Specific Cleavage of A Heat- Elute 
d Affinity Fusion Protein. Protein Expression and Purification 9: 125-13 

2, 1997#flg)„ g$J# >A°?K£ Serum Albumin Binding Affinity Handle (ABP 
) £.m&*>^?'g.(DMT*$&m2 J &. r^fcHSA-Sepharose^AT-JfJEU <£p 

[0080] 

l.TgJCSsglttCifc* h : E. coli, : P ET-21a (Novagen) ) 

5 ml 5:500 ml(£>TSB + YEigift (30 g/1 tryptic soy broth, 5 g/1 yeast extr 

act, 100 mg/1 ampicillin, 34 mg/1 chloramphenicol) &C#Hx., OD 600 = 0,8 — 

1 . 5 IC & £ £ T'Ji £ 3 # "f £ = 
2.1&^#>A?JC©fg^£§i#£i*3£aMC, 1 mM isopropyl /3 -D-thiogalac 

toside mmm) s&tc3fr&5H?rai»*rr<5. 

3. jS,i>#gtT'Bflc£A#), h &TST [50 mM Tris-HCl (pH 8.0), 0.2 
M NaCl, 0.05 % Tween 20, 1 mM EDTA] iClSb, ©WMiJST*ffifls&$t#-r 

A.m^tit=.mmmmm^m^m (20,000 g, 3o#ia) u #e>nfc_t»&i. 
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2-/itn hydrophilic f i lter-£ "7 ■< JV # — . 
5 . MMI&ttifflL & HSA-Sephar ose^j v A £ „ 

6.Sl!fr#:/A*|C£0.5 M HAc ( P H 2.8) ^T'^ffi-f 3„ 
[0 0 8 1] 

(5-4) Ke«fc4#)£©7 3 ^Ik DNA, -fem, t?#^>, U#^>^<Z)<B 

a. ^;i/#^>r>-s- h^>x^x^-if (GST)i:^;i/*^3f->, 

GSTfc^^^*>h<Z)ffi5f^fflS:3pJffiLTSeR&*l?aS , tS*iStt, GST pul 
1 down methodiHTOJi, S^fffcJxT (M*. tf, ^±*±#§fi\ * >^*.£t!S 

«y-h(±) i62kj^t. 2. Gsmiszy^t'gicD^t.mmttm,). 

D. B. Smith, Generating Fusions to Glutathione S-Transf erase for Protein 
Studies. Methods in Enzymology 326:254-270, (2000)#flg) o ##§fJJ!&C£^T 

[0 0 8 2] 

Sift* Si: GST W^K&JgJgU 40l,#^;f >(glutathion 

jit^-S^ r5\ E. coli, Saccharomyces cerevisiae, Schizosaccharomyces pombe 
[0 0 8 3] 

Gsmtnizn-yiz gsti«^*>a#K(&§3^#^(d— wc^v*t, 

1. 100 Bl<Z>^RC&fM$ft«*?£&l l©Ligifc (100 Ag/mlT>lfi/U» 

2. aSi&4Mt (5000 g) IC J: y&&fcilBJfi<Z>'*l/v h£20 ml(Z)ice-cold(DPBS 
(itTtlM^^D^fefe^o 1-5 mM dithiothreitol(DTT)&£VU±0.1% 2 

-mercaptoethanol) {C^?St*-5o 

3. ^3ife^v^i:^^cMMTO$:7ifc±T'M : i : MS■r-5c *?j5#iaT?ffliiB?*# 
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4. »«SAU%lC*SJ:"5JCTriton X-100&m*.&'bft1&'t 5 (10,000 g, 4 

, 4°C T?30#ia>f > * a. ^ - h -T -5 . 

5. M'Cvfrlt (500 g, 30#) T*fcf-XS:i£#>, 50 ml© ice-col d<^PBS"??3tm Sfc 

6. ^4<Z)§t L <I«L£50 mM(7)Tris-HCl (10 mMSSjfrtKffi© JOl/* 

, P H 8) ^^-X&^a-C5^fa«^JcStJ¥L3Q;««e>, ii&iir#>A*5C£i§ 

(500 g> 30#) T*±m$:i&to. *F«l£#10%lCfc.5 J: e> IC ^ U -fe • 

[0 0 8 4] 
B. g£jt£Dye-Ligand 

Zymononas ».obi 1 isffi3fe<Z)nativegBfltj&^ #^<Z>-fe0. C.I. 17908, Reactiv 
e Red 8^C.I. Reactive Blue 187lCilfrH£ £^ U -eottK&jpJM ITlgfi 
M£Mi^£:fr?£#!B'g-£*lTV^ (R. K. Scopes and K. Griffiths-Smith, Us 
e od Differential Dye-Ligand Chromatography with Affinity Elution for En 
zyme Purification: 6-Phosphogluconate Dehydratase from Zymononas mobilis 
. Analytical Biochemistry 136: 530-534, 1984#flg). tot, IS9I®^ 
asXtt-fiP*^, @W*>;^RS5^a, ±ffi&mfcU:ff>Ki:l/fcSepharos 
9 A KURDS'*, -?£ffi3-fc!:£ 3 t IZ J: U BtfJ* ? Htf>Hi 

[0 0 8 5] 

TfSfC, Z. mobilisfi3fe©SaS<Z)3RI8S(j£S:^'r. 

1. Z. mobilisCDig^?£;fr «b. Extraction Bufer [20 mM K-Mes (pH 6.5), 30 m 
M NaCl, 5 mM MnC^, 0.5 mM ammonium ferrous sulfate, 10 mM £ -merca p 

toethanol] &fl§^T, iWJtettffi?S&SHr*-.5„ 

2. Scar let MX-G (C.I. 17908, Reactive Red 8) - Sepharose C 
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L-4B^r^A(7 TJV?i/7%tW tBlxie HE-G (C.I. Reactive Blue 187) - 
Sepharose CL-4B#^ AlZj&M LtMS. 

3. 100 mlcDExtraction Buffer"e#^A £ift#-f 2>„ 

4. Scarlet MX-G# v A©* £|&VaT, Blue HE-G;2j ^ 2* &20 mM Na 2 So 4 £-g- 
,*,£|l!f±Buffei-r*2 ^iC^-T -So 

5. 20 mM DL- a -glycerophosphate"^, mobilisfi^fctf) g#J# 

[0 0 8 6] 
C. Biotin £ Avidin<E>Mllr'f£ fcftJM't 

lf*^>(Biotin)i:r^^>(Avidin)h©#^W*§-&S:5pJMLTSa««:»5S 
^6;§'i£&'£< Tb^frl^tlT V^„ #|>U£, J. D. Alche, and H. Dickinson, A 
ffinity Chromatographic Purification of Antibodies to a Biotinylated Fus 
ion Protein Expression in Escherichia coli. Protein Expression and Pur if 
ication 12:138-143, 1998#Mo g W* # 9L-*feHMt& (Mi E.coli)tp: 
T?tf*^>fl:'S*i«BB^J (1227^ ygft) SrM-v^T, @#7# Z/rt9'Sth(DW&* 
>/^fC£o<U, rn&Tfc^^>S:ia3£Lfe*9A, iitl SoftLink soft 
release avidin resin (Promega^±$g) "trMtlgU biotinT?j&^ftlC$gtfJ3l2r.5 
o afclfclBlCJSV^Tfc, 
[0 0 8 7] 

1.3tfc^<8|8^&3S»S 7£«]f£#lflc(** h : E. coli, # - : 

Pinpoint Xa-2 (Promega*±$g) )©*F#*M?fttCl mM IPTG &flH;U $ 

3.1 g(£>iftff5&Kl/-/ McMU 10 mltf)i^1B?& [50 mM Trin-HCl (pH 8.0), 1 m 
M EDTA, 50 mM NaCl, 0.1 mM PMSF, 1 mg/ml lysozyme] -eUffflS ^^M~t £ . 
4.3gi&#« (18,000 g, 15f>fS) T*@lft#>/^«£l^frftM%£m#), ftttrft 
[50 mM Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triron X-100, 0 
.1 mM PMSF] &CjMb2ia#c#-t£., 
5.ii>Cvfrlt (18,000 g, 1545-13) mbtlfr^Vy h*nSmitmffim [50 mM 
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Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triton X-100, 0.1 mM PM 
SF, 6 M guanidine-HCl] IZMM't^o 
6.30 ml<DaJ?&ikMWlfc~£ 5 £'&Hklsfr, 3 mltf)Sof tLink soft release avidin r 
esin (Promega) ^^AlC, jWlfiftmj?RS:«U, 60 ml<&l«f 

7.^^>-fbS*lfcB»*>^^RS:5 mM biotin^^^Bjmb^^^m-r^ 

o 

[0 0 8 8] 

(5-5) gBR£«|fc<&*§^£&fij;g^£;£& 

h (MBP) £T^n-*(D. Sachdev and J. M. Chirgwin, Fus 
ions to Maltose-Binding Protein: Control of Folding and Solubility in Pr 
otein Purification. Methods in Enzymo logy 326: 312-321 (2000) .) jF^O <b tlT 

[0 0 8 9] 

A. Maltose-Binding Protein^ y ^ n —7< 

Ma l tose-B i nd ing Pr ote ing&-£ * > A V ft & SJtlfc L T ^ n - * ffiBg {C PRjf 
£i±£#&lCfcV>Tt£, LTMaltose^^VN^tl-5Maltose-Binding Pro 

1. 2 ml<Z>^fti&^#;(E. coli//<# #-&pMAL-c2 (New England Biolabs§g)) 
tf>/1$&*&#?&&225 ml©100 /ig/ml(Z)r>^^y > fc-^tfLBDigifc (0.2 % glu 
cose&^tfLBigifiMcflll*., OD 600 =0.5lC&£ * T*37°CT*i8h e>fg*-r£ 0 

2. it^^-(D#§Ji$:^^:l--g>fci?)fC, 0.3 mM isopropyl- 0 -thiogalacto-pyra 
noside (IPTG) -feflB;*., 30°C 7? £ & K2fr ^3^r^#"T 

3. Jgi&^WI (6,800 g, 5#|8D T°m&1tM&>. iM<Z>^Wy h£l0 al<Z)j& 
^^l&Wffi. [20 mM Tris ( P H 7.4), 200 mM NaCl, 1 mM EDTA, 0.02 36 Tween 
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80] (Cffii&&, -20TC-e-l»5|fjBS-es o 

T'^IRtS. IfSftl (**H©75mK) Sit, HUB S. 

5. (20,000 g, 4°CT*15^r^) _fc$f IC10 ml©;&^A«« 

6. 10 mlcDT^ O-^SMB* 9 Afcfflttfflifc 

7. #^A&20;fr£30 m\(D% ^ 2±mWffl.T°mm$c&^ 10 mM maltose&-£ir 

[0 0 9 0] 

B. Chitin iiChitin Binding Domain (CBD) 
Chitin^Chitin Binding Domain (CBD) £ ©SS^ffi &jftJJ8 ~T £ # >A * Raff 
U , Intein (inducible self-cleavage activity of engineered pro 
tein splicing elements) LTChitin Binding Domain (CBD) $: B $1 9- > 
2mzffi&2-&t=.M&9yrttrn*$&mi*1*:, dtl&chitin affinity column ( 
New England Biolabsfr) (Cl$#£ i±£ 0 ?gtfUC|g5 UT tt, DTT, j8 -mercaptoetha 
nol, cysteines i?©3t7C^-e, Inteinh BW* St©3ti|$8|S^S:^JWf , tS. 
ffl%.t£, Chung-Mo Park, Jae-Yoon Shim, Song-Sook Yang, Jeong-GuKang, Jeon 
g-Il Kim, Z. Luka, and Pill-Soon Song, Chromophore — Apoprotein Interac 
tions in Synechocystis sp. PCC6803 Phytochrome Cphl. Biochemistry 39: 63 
49-6356, 2000#fl&. *ftm<D&&9t&&K.Z.<D%mtr$m't&&'&tt.* CBD- In 
teinJ^©tf^'|»fCt&v^;i/LT;}3£, ^ttf v & in vitro-^- 

[0 0 9 1] 

1. 7£»3S#l#(;ft:* h : E. coli, K9 9- : pTYB2 (New England Biolabsfr 
))©*$&ig#?£3 ml £250 ml£>RBigife [0.5 % yeast extract, 1% tryptone, 
0.5 % NaCl, 0.2 % glucose (pH 7.5) ] {Cfl&X., ODg 00 =0.6tC&& £ t?30r T' 
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2. »^*>^*ft<B#JB&8S**S fettle, 1 mM IPTG <*?»S) $ 

3. (5,000 g, 5#W) T*mft*M&>. h&j&ci&Lysis Buff 
er [Tris-HCl (pH 8.0), 500 mM NaCl, 0.1 % Triton X-100, 1 mM EDTA] IZ 

4. tefoftte (100,000 g, 30#K!) T?±$*&|fe«>, 0.2 mm<Z)|g£MVNT7 >f ;V 

5. $fflfl£#lffi?£l.5 ml{C 2 mM DMS0&20 # IAD*., *_tT?ll#lffl>f > 3f ^.^C- 
h L/> Chitin Affinity Column(C#fcf £<, 

6. iJ^WkWL^WL [20 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1 mM EDTA, 0.1 
% Triton X-100] Intein<£>self-cleavage£^#£ iC, 

i mM dtt mmm) *tiax.f=.mmwi.$r°. (4°o >r ^a^-i^s. 

[0 0 9 2] 

(5-6) SfiKXli^y^ KWT^fc>r^>S*«flM2i©M^ffS:3pJM > r-S*iSS 
A. [Poly Arg / Ion exchange] 

JC*$«U m^*y&Mfa (Mx.tf, SP-TSK HPLC^J^A) ic^-rsi^tc^ 

illC «k *J ff£)tl<5 (J. C Smith, R. B. Derbyshire, E. Cook, L. Dunthorne, J 
. Viney, S. J. Brewer, H. M. Sassenfeld, and L. D. Bell, Chemical Synthe 
sis and Cloning of a Poly (Arginine) — Coding Gene Fragment Designed to 
Aid Polypeptide Purification. Gene 32: 321-327, 1984#M)<. 
[0 0 9 3] 

1. mmmWkfaifcXb :E. coli, : pWT221)©»£J&#tK6 ml£30 0 

■ l<Z)M9«ifi (100 /ig/*lT>\Z*/Vy&'&ti) iZiUz.. A 600 =0.4{C&££ T*37 
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2. 1&m&W20 n g/m UC & 3 J: ?JC, IAA^M (20 mg/ml in ethanol) fefln 

3. 0.1 % Polymin P SrflDA., M^ltlft&lftS. 

4. Mifcs<l/y hZMWW. [40 mM Tris-acetate (pH 5.5), 5- M usea] Vtgffl 

•r-B. 

6. NaCl©ig|fl?4gffl (100 mM - 350 mM) JCfcU, [40 mM PIPES (pH 

6.0), 5 M urea] >^*ft&tSffii-.5 0 

[0 0 9 4] 
(5-7) ^tf-XSrftfflf S^ife 

"SmtyoM ( r Fe 2 0 3 Fe 3 0 4 ) & fc 3 it 3# U v - © ri T £ §!* 

ttjK'JY-Tf8ofc, J&l8^C^-X(magnetic beads) ^fJRS tlT 

£ U (DYNAL*±, y;i/^X-/iafaife Dynabeads), r ©^ffijca* <^m#£M1ii• 
mfo^* >^>7M(Dmm^lZ.mm2tlT^2>. MAI! Kanegasaki, S. et al, 
J.Biochem. 117:758-765(1995) CD19jfi#T*n-- h 3*lfelK5CjKU 

*^l/>l^-X(DYNAL*±)£S^T7fctflfoBi; > ■£ U T V* 5 . ^C|§H^lCfe 

[0 0 9 5] 

#TtC m(6MJCJ:y*»reS:3gK:#j|IBtCSlWt-5*^ %> h <fc y * *i ?> &Mt* 
1 ] 

*»g<pu#y-AgMgfc s i o og)M 

iSSUB^racDE. coli A19«50>ilW]f&3OO g&T;i/ Lfc. 
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mWmA (pH 7.6<£>10mM HEPES-KOH('\^^-zKSft'ffc* V V A), 10 mM MgCl 2 (J& 
ftV^i/^A), 50 mM KClOftftjtjy A), 1 mM DTT(^;f h l/-f h-JV)) 

icmi, rjv^-f-ummm^^m^m 00,000 g, 4Tc*eii$ra) iti 

VVy-M)-kMXt^ 4 TC "C 4 B£ISj&& (100,000 g) L£„ *§<b*l£_t?1f® 
#&S100£bfc o M««mAWH»Ly'jtfy-A©fflttfflmfcL 
£ D £<0U#y-AfESlffiiR«: 6ftMb 3 6 %© ^> a l^lC^WIi < L 
t- (tight-coupled) y ytf y - £#fc 0 3(Dtight-coupledU /}%y — AB^& 
100,000 gHHETfJS^fMKU, -tCD^l/y hS:U7jfV-A««»[(pH' 7.60)20 mM 
HEPES-KOH, 6 mM MgOAc, 30 mM NH 4 CU 7 mM £ -mercaptoethanol (;* Jljj ^ h rc 
# y - ;i/ ) ) ICM L t i ght-coup 1 ed y tK V - A S: IgJK b £ . B 1 IC 2/ a- «8t&£43 
MBlcfctf £ U3Ky-Alii^$:^f . 
[0 0 9 6] 

IB^JS:PCR«S»CJ: »JJ»*gU 5' ^(CEcoRI, 3' SBJCBglII^Sg»f SBB^J ! S: : fe 
o £DNAf#T# £^£ 0 ft £ ft fcDNAfift/t £ & £ # C #)EcoRI&t>*Bgl I IT*W$T L/ 7° 

KPQE60 (QIAGEN*±§g) IC#AU C^tCHis tag (fc:*#y) O 
fcEF-Tu&iff38^31*S;fc&©^* $ e> # -TfE.col i BL2 

l/pREP4$:^K«mbfe 0 ^©ftfiM^H^t>^^S^, j^JKH^-SrSf^-rs 

^^*-t>H«©^s-e«ia5ufc„ m izmmL&^z mm&m. his ta 

g (DftM'&Tfr't 'o 

[0 0 9 7] 

7^ J Ti/)lt RNA'>>^j?-if (ARS), * — > t RNAy a- )h ^ ^ - if(MTF) 
-?£=i- K-t&jHS^SB^J&PCR&lcJ: UifMSU 5'flgJCSphI, 3 ' ^{CHindl 
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1 1 Mt5 @E#J £ o £DNA$r# ft f=.mhmft £ & & 15 ®> Sphlfc 

tfHindlllT'^Lfc^;*^ KPQE30 (QIAGENfchSS) £#AU N^jgJCHis tag 

m^fttc^Z #-T*E.coli BL21/pREP4S:^K«Kg|Lfe. 

MPSSPil, his tag ©^g$:^-r o 
[0 0 9 8] 

- K-rSJUS^BB^J&PCRefelCj: UigipMU 5' SgJCBamHI, 3 ' SgJCPstltfggfB 
•T * m^i £ & o feDNA^T^i # <b tl £DNA#t# & & £> C #)BamHI&tfPst I 

-e^J^Tbfe^^X^ KPQE30 (QIAGEN^tS^) iCjfAU NjfcSgtCHis tag (t:X# 

tlfe^^^-T'E.coli BL21/pREP4&7gSME3l-Lfco 
[0 0 9 9] 
[H»J 5 ] 

^^l/^^F^7^^7x- h^-lf (NDK) @liMffiy7^^ K<Z)#tjB 

#I£PCR&lC J: UftflU 5' figJCBamHI, 3' ^(CHindl I I#fgf$ir£»J £ 
o£DNA$t#£#£o ^^tlfeDNA«ff^ : S:&&**C«)Ba«HI i 5ttJPHindIin?flJBTLfe 
7°7^^ KPQE30 (QIAGEN) {CffAU N5MglCHis tag (fc;**iO tfgfc-^bfcN 
DK&^#g^£l±££:#)(D^*#-&#£ 0 #-T"E.coli BL21/pR 

EP4S:mK«SILfc. 
[0 10 0] 
[HlM 6 ] 

His tag*<f?fS4xfcEF-Tu(EF-Tu*)&lft^3SS-feSfe«)lC, H^M2t?#^tl^ 
^«*E&#BL21/pREP4*|lfIg& 6 U y h ;i/OLB^T*MiSS^?SM0D fifin ^0.7lC^ § 
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l—^-yfr—p—D — jJ^P h^/K; isopropyl-l-thio-/3 -D-galactoside) £^ 

£!Bffi)Bffir?K (pH 7.6<D50 mM HEPES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml 
UV^-A, 0.1 % Triton X-100, 0.2 mM PMSF (V jl—JI* # yxjlfc— JVy 
JV^~V K; phenyl methanesu If onyl), 6 mM /3 -mercaptoethanol) iZMMLslto 

mmm^m (100,000 g) u *flMM!i£:i&v^ 0 m*>tit=.±mmft*ri 2+ 

"e^'l/f-'V-^StlfclO ml©Hi-Trap chelating^? ^ A (7 7;i/7i/7?i|?) tC 
gtU 10 mM© imidazole (-f ^ fc^tflOO fllCDHTttflftg (pH 7.6tf)50 

mM HEPES-K0H, 1 M NB~ 4 C1, 10 mM MgClg) L£ = WimWmz^t *l<5 imi 

dazole«gS:l0j^e>400 mM£Tm^6inc£j@B£ottT, EF-Tu*S^9A^&ISflJ 
L£ 0 3RIKStlfcEF-Tu*S:^tfl|^S:-&*3-&T, Stock««r?R (pH 7.6050 mM H 
EPES-K0H, 100 mM KCl, 10 mM MgCl 2> 30 % glycerol (^'JtD-;i/) ) "£jS#f 
Lfc. Hf^LfcEF-Tu^^g&Bio-Radfr^Protein Assay Kit£MVNTBSA 

lBl-f o/jN^WUTlK^Slsli-e^WUfctfe- 8 0°CT?^#L£, *<Z>flS©His t 
ag^Stlfc^H^&tfUBS&S^, j^jJSH^t^O^TJWiSI&fTofeo Hi 

[0101] 

#e>*lfc. His .tag^#3*ifeBH*&H^-IFl, IF23fctfIF3(His tagtfftfSftTl^ 
r*j T'^f )<0^'ffiilSjSaS$:DHFR mRNA in vitroggiK^ (^SBUdfe 
ffifl 7)fcffiV*Tifl!J£Lfc. MP*>, His tagtftfS tlfel»*&H^-©?Sffitt. IF1*, 
IF2«&tttF3*##lC##^S*£#S^.f ^n>hn-^ U ^BM&H.^&fc 
ft3l*fc^30#ra©i&#&f?V\ ^LfeDHFR©ffiMW?SttT?Jfc«!Lfc(H3 A 
#M)c JtfS^-f h n-;b&100£: b£B£, fatlcBH^tffc&LTfcDHFRO) 

^WmTtfe'J, IF1*, IF2*&mF3*#fa;ft*>?gtt£:;£t-*r iijWSSg 
His tag##£*ifc|»&B^®M»*|gtt, fift©*#S:-)feJC L 
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f-in vitro #|»&B : y-0>iS<K&3E;t'r»tRS:fTV*, L £DHFRtf)*g 

*fiSffiT?iWJ£l/fc(E3B#jl&). EI3B{C;}3V^, #ttIFl*S:, AttIF2*&, Bit IF 

[0 10 2] 

His tag^gttlfeARS&tfMTFCP^^fcWaBi 

His tagjb>tf £*i£Ser tRNAi/:/^* -if (J^TfC&V^, His tag##$j|xT 

iRStfO.l mMtC&£ c be>&ClPTG (>f V^ntf^- 1 - -D-jf^? hi/ 

K; isopropyl-l-thio-/3 -D-galactoside) £85#[1L, S & JC 3 7 TC 4 ^flSI^f 
#Lfc 0 r©^i6?RS:3S^IttlL, #*>4l£M£?i?TOWc (pH 7.6(Z>50 mM 
HEPES-KOH, 1 N NH 4 C1, 10 mM MgClg, 0.3 mg/ml 'J^f-A, 0.1 % Triton X- 
100, 0.2 mM PMSF (7i^W^>XiI/*-jl/7M'J K? phenylmethanesulf o 
nyl), 6 mM fi -mercaptoethanol) JCfflMBUfc. i^MJHJfi&gWIStfraU IB 
Jfe&«fc«Lfe. If?MbfcMI&4tT' 1 BSrl8rS'&#«! (100,000 g) L 

, mmm^m^tco m^nr^±mm^-^ri 2+ x^i/^^-^^tir=.io mi^H 

i-Trap chelating;*^/* (7r ^VS/TtfciS) iCg^L, 10 mM CO imidazole (>f ^ 
&-£t?100 mlCDHTMIB^ (pH 7.6<£>50 mM HEPES-K0H, 1 M NH^Cl, 10 
mM MgCl 2 ) -etft^Lfc. HTiBHIf?fttC-^*tl-6i«idazblei8S'S: 10^^400 mM^ T? 
iffiWWtC^BBSroWT, Ser tRNAS/ > -fe * -If *£ A 9 Afr £?gffi L tc B 
tl^Ser tRNA:>>i?#-if*&^fr®#&-£;b-fe»:'r, Stockjgffifflt ( P H 7.6<Z)50 m 
M HEPES-K0H, 100 mM KCl, 10 mM MgCl 2> 30 % glycerol (^'Jtn-;i/) ) X 
Mtithfro SfflgLfcSer tRNAS/>l2#--£*©»£teBiorRadft©Protein Assay 

Kit&JSV*TBSA (<7J/lfa»r^^ » ^l$CMLMW^|taibfe 
„ Lfc Ser tRNAi/>-fe^-^*l±lmli i o/h^^LT^^T*^^Lfc^ 

-8 0t:T'i#Lfe. #e>4x£Ser tRNAS/ * -if*tf) * n V b ^ ^ A & -0 5 

[0 10 3] 
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-£©flBtf)ARS*, MTF*=bH«i(3D#j£T?3»SSS:3ff ofe. 12% SDS-PAGE 

vs/-^u y y> t*>oi/-T?tfe"fes*ifc, His-tag##3ftfc#H j y\&tf 

$3* §:EI6(C^-r= H61CJ5^T, Gly RS*&t>*Phe RS*tf)2;fctf)/\* > Fli, 
©IPaRJC a 2 0 2 CD$4 Zl £ {C0£ o 06^e>, His- tagtff* 3*ifc#H 

^&t>*Mi#»&ST?# e> *i £ i: . 

[0104] 
[HIM 8 ] 

His-tag^StlfeT7 RNA^f U ;* y - if <£>ffig§3%£¥f§g 

His-tag#tf 2*l£T7RN AsKU * ^-if (J^TlCfc^T, His tag^tf^tlT 
V^i£;£, r*j T5^-r)^^Jg$1±-5^4?)(Z)^K«^BL2l/pREP4«$: 6 
U V h^©LB«%^||IIJteffl«5«0D 660 ^0.7K:3&6*7?^*Lfc. CI ©igSg^fC,^ 
«£#0.1 mMic^SJ;e>iciPTG (-f y :7n hf;i/ - l 0 - D-j$5 9 his 

K; isopropyl-l-thio-jS -D-galactoside) &8&fltll„ $ "b IC 3 7 1C 4 B$ff& 

mistc. zvtgmmzmMML. m^tir^mm^mmmmm (ph 7.6©5o mM 

HEPES-KOH, 1 M NH 4 Cl, 10 mM MgClg, 0.3 mg/ml y V^-A, 0.1 % Triton X- 
100, 0.2 mM PMSF (7i-;M ^ >^;i/^-;i/7;bt'J Ks phenyl methanesu If o 
nyl), 6 mM 0 -mercaptoethanol) fCjfg?§L£o CIOJHWJfc&fiWiSMra U Mf 

jias:«!«Lfc. ffi#tft^aufcffli«?ss:4icTf li^raja^ii (100,000 g) u 

, M3gM3&l&V^ 0 ^^tlfeJlOT^^Ni^T^l/^-V-y^tlfelO ml<Z)H 
i-Trap chelating^ ^ A (7 7;i/Ti/7?il) JC£$U 10 mM© imidazole (-f * 
fc^tflOO ml©HTM®M (PH 7.6tf>50 mM HEPES-KOH, 1 M NH 4 C1, 10 
mM MgCl 2 ) TfSfe^Lfc. HTjR«?R»C^* tl* imidazolejgg £10#> £400 mM*T? 
ittif«lft{c£jfB£ottT, T7RNA# y *9-i£*&;fr9Afr£i8ffiLfco 
tl£T7RN Atff'J * ^-1f*£^tm#£'£*)-&T, Stock^®?& (pH 7.6©50 m 
M HEPES-KOH, 100 mM KCl, 10 mM MgClg, 30 % glycerol (yy-fen— ) 
jSflfLfc,, »jRLfeT7RNAsKy ^9-if*<3!)«StiBio-Rada©Protein Assay 
Kit$:M J^TBSA (tf >>lfil^T;i/^^ >) S:l£«ifilC^Lfe«ii»ffiiK^e>i¥ffibfc 
o 3RI»UfeT7RNAsi<y ^ 7 - ^*ttltlf o/J^W 1 1 JRftSSiTf U feft 

- 8 0TCT##Lfc »e>tlfcT7RNA#y *9--e*©*n-eh#9A«:H12 
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[0 10 5] 

His tagtfttSftfcNDk f (Dfliii(Z)ilM^il{ 

His tag^#$tl^NDK(J^TlC^V^T, His tag##2 *lT r £ £, r*j 
T^^)&l«^S1tSfcftCO^K*g«|#BL2l/pREP4aiJjaS:2U y h^OLBIgifiT? 
«Ilia»*SOD 660 *«0.7tC^S*T?^ilLfc. i<Z>i&#$UC*mg#0.1 mM&C&£ 
J:e)tClPTG (>fy^n^;i/-l-ft-i3-D-^7^h^K; isopropyl-l-th 
io-/3-D-galactoside) &»fl&U $ & IZ 3 7 °C T* 4 l$|gr&£ L £ 0 

£0>*&#«&3&&#jiiu m^nt^m^mmmmm (ph 7.6©5o mM hepes- 

KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml U^f-A, 0.1 % Triton X-100, 0 
.2 mM PMSF (7 :nn;i/^. % ~ ;i/"7;i/^ U F; phenylmethanesulfonyl), 

6 mM /3-mercaptoethanol) \ZMMl>fz. e Z.CDUMWi^M^W.^Mh. ilH&&8& 
*Lfe. ifMl««HTCtlW« (100,000 g) U #fjB& 
«MHfe«:HfcVAfc. mbftfe±Wmfr*Ki 2+ T*7 L/*-V-S?3*lfcl0 ml<DHi-Trap 
chelating^? ^ A (7T;i/Vi/T|ii) tC#t^, 10 mM CD imidazole (>f ^ 

£-^tn00 ml(Z)HT^ff?& (pH 7.6<Z)50 mM HEPES-K0H, 1 M NH^l, 10 mM Mg 
Cl 2 ) T'gfct^Lfeo HTjKHf^lC^^tlSiBidazolejRS&lOj^&^O mM£ "rftifeglft 

i±T, Stock^g?£ ( P H 7.60)50 mM HEPES-K0H, 100 mM KCl, 10 mM MgClg, 30 
% glycerol (^U-feD-;i/) ) T?a*fLfc. W % L ^NDK*(Z)a>g«Bio-Radtt(Z)P 
rotein Assay KitfcJg^TBSA (tf S/jfeflf7 /l^ ^ >) &3S*P»Cffr& Lfc«SS|fif 
iWA^ L fc. ¥t§g L £NDK*&±lm.l -f-D/^H ItiMIt't^ L 

8 0t«Lfe„ -ecDft&OHis tag^#$tlfe#^ : fej|^miCLT#^tl^ 0 
[0 10 6] 

[^SfeMio] 

DHFROafc^-jjjg £ mRNAOgggg 

E.coliftjfcGDDHFR (dihydrof olate reductase; V t K □ U ^"^ # — if ) 
ate^OS'^SgtCHindlll, 3' jMglCBam Hlfflfll &AlIitPCRT?*fir#g L £ = £©*B*g 
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gene 10 (A^r 'J ^"7 7 _ £/T7(Z)genelO) £SD (Shine-Dalgarno ; 

SB#I<Z>TSftK:SB««!S1tfc. CKDDNAHftf F^#-pUC18 ( 

£-tg3i) JC#f#&7u£: 0 ^©^^^^ KSrSma IT'llbfct, His tag#tf$*i 
£T7 RNAtKU * ^-if£M^£^>;f7l|g3|:(run-off transcription)^]^- 
SJIRM (transcription/translation) in vitrogJfig)£lC^M£ ITMV\^ 0 I 
n vitro©$R^gjE42t;-e3H§Fraffofc. ZK7)M/^?Kl ■ltf , ©jffiJE*ttpH 7.8<7)HE 
PES-K0H, 20 mM MgClg, 1 mM spermidine (^/^U^^>) , 5 mM DTT, #2 mM 
ATP, UTP, CTP, GTP, 20 *ig(Z)Sma ItjiHIS tl^^M^^^ ^ F> 50 ^ g BSA 
, 1.78 units PPiase (pyrophosphatase; If UfcX V T 9 — H) > 10 ^ig©^5^ 
atl. His tagj^#snfcT7 RNAsKU ^-ifTf&S. £ SrJf^T ^ 

AlCj|$jS!£;tf50 mMfC^S J: ? {CEDTA (ethylenedinitro - lotetraacetic acid; 

A&ffi&frofcft, y-;i/T^M$i±, RNAffSHfyh (QIAGENttSg) 

[0 10 7] 

[MiMll] 
MFL mRNA(Z)^gi 

DNA@E Jtf AUGUUCUUGUAA (Hf?"T -5 £ f Met-Phe-Leu-Stop • 
7x. — frT5~>-U4 i/y-&itn F>IC&3„ JKT, MFL^BSfH-T^) M 
FL ■RNA©«fM^^*fc«>JCJKTK:^'rj:-53a;*«S , T»«^Lfeo U =T 3 # 1/ * 
^ FA ; 5'-Tatgttcttgtaac£;;t U if** u^-^- FB ; 5' -TCGAgttacaagaacafc y 
--;b$itNde IgH^J^Xho Iffi#l&^tf— #£DNA&#£I U T7#-**-#- 

F^*#-pET29a (Novagen) <£>Nde I^Xho Igp&'N^Mbfco 
#e>nfc^*5 F&±^©DHFR»te^£llI^tC!fE^£-fc!:£ 0 
[0 10 8] 
[HI6M12] 

His ta g3 y#g nfcy^ J TS/;btRNA*/S/-x-*-iftgtt 

His tagtfftSnfcARS (7 * J 7 J/^/tRNAJ/ # -if) ifr|£if(!l^teJ^TJC:i* 
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"Tat*; tCffofe. SIS»*50 itt U±polymix««a[ (»SR£afc©£ &#fig£> £ £ 
) {CI mM ATP, 2.8 A 26Q unit tRNAmix (Boehr inger£fc§g) % #50 a Mtf) ^ ^;t/ 
ZtlfcTSJm* ■ZLTMmZftfc&Ms tag##£;ft&ARS£^;£%tf>&m^ 
£<, &JS»3 7°CT^TVN, £fc&f'[£T 3 7 y:Wl/tRNA£3MM3^C£fcM3i±5%©# 
Mtth^nDiiWtm ftltffi&iKlJgl/fc. unittt, 37°CT* 

l^lffliCl pmolcDT^ y T2/>>l/tRNA©^S:«l«Lfc»JSS*e*Lfeo 
2 {c^-r o 

[0109] 

His tagtftfjatftfcMTF (* ^-;f - ;i,tRNA h ^y^^J]/^ ^--^/J^T^fe V%T 
, His tagtftfStlTuS^fcS:, r*j T'^f) ?g'f£ ttJKT U JCffo 

- iR^»«5o d nzpoiymixmrnm mmmmoym^moyz.n) izi mM atp, 2 

.8 A 260 unit tRNAmix (Boehringer) , #50 fi M<£> [ 3 H] ^ $ ;* — > 
, 0.5 /ig 10-formyl-5,6,7,8,-tetrahydroforic acid (5=- h ^ tl Kn^gg?) , 3 
000 units MetRS ^;fn;MRNA$/ y-f- $ - if ) , UTMTF*&^A,£::fc<D 5: 
J8V\fc„ BL^&\tZ 71CT?ffV\ *;i/^;Wf:3;ftTV^V^^;*ri;i,tRNAteM®?£ 
(0.175 M CuS0 4 , pH 7.5(7)0.5 M Tris-HCl) t£T3 0°C, 8#f?5Btt7 2/;Wfc 3i2r 
^lt'ffi^;i/^;i/^^^-;btRNA&3MM5^{CtfcM$it5%(7)^l*'ffih U 

nBt?Brci$fci*Lfc«, 2&fJfg£MJ£l/£ 0 fgffii unittii^Ktci pmoi<z)^;i/^ 
^/^^^-^tRNA©^S:fflljKLfc»3j|*T?^L/fe. 2 (*ff ) IC^-T. 

[0 110] 

ffiffi%<Dm-&Wi (50 &Jelenc£> (1979) ^WagnerP, (1982) £>M^£:Po 

lymixjg«?R&&&L;fefc<0T?OT88 , *--5. Poly«ixj|gaf?R<Oj|ja^tt5 mM magnesium 
acetate (IfcigSV # A) , pH 7.3CD5 mM potassium phosphate (y>g$;fr 

U ^A) , 95 mM potassium glutamate (^;H5>®AU 'i'A) , 5 mM ammoni 
um chloride (J&ftT > ^E — # A) , 0.5 mM calcium chloride (&<ft#;W> A 
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) , 1 mM spermidine, 8 mM putrescine (zf h l/-y % >>) , 1 mM DTT"e^>^„ EL 
foWi<Z)Mf&li$l mM ATP, 1 mM GTP, 10 mM creatine phosphate (#l/T^>U> 
S&) , 2.8 A 260 unit tRNA mix, 0.5 fig 10-formyl-5, 6,7,8, -tetrahydrophi 1 i 

c acid, o.i m&r*;m> m*m&Qs (tfeM) t?*5. «5¥ • mmm-vRfo* 

ff:b-&&4H^lCtt« JlfaCD^fSMtCl mM NTP£;4 mM magnesium acetate ^^Hf 

£„ m^- • mmm^m<Dmmti2 P moiu#*y-A, 1 n% ifi*, 2 if2*, 0 

.75 as IF3*, 1 fig EF-G*, 2 /tg EF-T*u, 1 fig EF-Ts*, 0.5 fig RF1*, 0.5 
#g RF3*, 0.5 fig RRF*, 30-300 units#ARS*$>^» VNliMTF*, 0.2 fig creatin 
e kinase (CK ; ^ U7f> ^r^--if ), 0.15 #g myokinase (MK ; ^^-^r-^-if 
) , 0.054#g nucleoside diphosphate kinase* (NDK ; 5* ? U/f S> F— V >^=^ 
-t?) T*&3„ «^ • «aKS?T?iR/SS:fTe»»^tC», ±IB<7)^?g^l.78 uni 
ts PPiase£0.5 fig T7 RNAitfy ;* ^ -if *$r^Dl"-5 0 J^_t<£>0^> 
ICfc^T r*j ^ti^^His-tag^fvj-$tlfc^(Z)T^-5^i:$:^^ 0 
3 7°CT' 5#|gf>f h U DNA^RNA&^CDasr&fln;*., 

Hi!£&-f£ 0 »IR©i5JESJi3 7lCT?ff3&fcnS. S30^*^A&Promegafl:;fr'bgiA 

V - A fem^-?***?* S CD Tf-e- tl 5: * lTl00kDaJ^T<Z>^ft SrsiflS^ -5 jfiKtCj® 

3 y 9 y V K<nm4k ? . Ni ij ^ a fcnts y t -5 &4H«iMi£<z>HlRM 
ft-e&y, sDs-PAGE-ei#<z).A> K&j^-r. 

[0111] 
[H»J15] 
Poly (U) - poly (Phe)-£j& 

Poly (U) - poly (Phe)tf)in vi troRjS^lC &&&VZ&>TKB l>f=.M »J 
^fofeo &£6$&&±1 mM ATP, ImM GTP, 10 mM creatine phosphate, 2.8 A 26Q un 
its tRNAmix, 1 mM [ 14 C]T*7^;i/Stlfe7i^;i/77->, £^tfp 
olymixJBMftifc&ja^fc,, 0^^% 12 pmolU/tfV-A, 1 A g EF-G*, 

2#g EF-Tu*, I fig EF-Ts*, 60 units PheRS*, 0.2/ig creatine kinase (CK), 
0.15/ig myokinase (MK), 0.054/ig nucleoside diphosphate kinase (NDK) 1? 
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E3-7-, »Ut0>*a*JC33^T r*j -etl^^His-tag©#$ 
©Tf&Sdfc&as"*-. jRJ&«S:3 7TCT?5^ra>r>^rrL/<- Mfeft, 5,cig<Z>po 
ly (U) S/^5:TOUfeo Poly (Phe) &S^WJC8 /tlf^t^^U^ 

U 10 h 'J^DDf iT'3MM5i±CMStfe„ 7 S 7 7 S/;i/tRNA& 8 5 

[0 112] 

_haB»SR/RiS&ff"2>tftT?, ef-g*, E¥-Tu*j^m?-Ts*(Dmmmm^m^^r=.^ 

JC, flfi©&# & --JglCUfc in vitro MJS^iC £ ^T, ^MH?©iS5:^^ 
T poly (Phe) O^MSrW^, 0 7 (A) JC^1-Jg^S:»fc„ 
[0113] 

JltC *»9!©J:gBiRlS^'JCJ:*poly (Phe)c7>£j&£, S100fffjm^£fflv^cff 
IR^lCiSpoly (Phe)©^hJt«L-C, gf7(B)<DMIH£^£o ffe#CD*(0)T? 

[0114] 
[H»J16] 

totem* £Vtfv-&n$im*<Dm& 

mUm* (RFl*, RF3*£:RRFV r*j His ta*#tf SjftT £ fc^i") 
©fSttfcfc, Efc&S:#[J*.£Pavlov£> (1997) (DXmiZ&^&ffl&Lfc. WtRiRjS* 
(50 # Ott»|R^»tCJ5v^fcpoly«ixi|g«?a[S:7cJCi5Ii8Lfe. S*S»[©Jfii^ttl mM 
ATP, 1 mM GTP, 2.8 A 26Q unit tRNA mix, 1 mM 7 x— J17 v — yfoZfU >f J/ 
[ 35 S]jKjWffi>l^-^-r. >S:ffiV^TiB»fL/fe50pBol©formyl methionyl-tRNA, 

His tag^stifeH^- • gpit*Bi^> h^- • mmm&&<DMi& 

\tl2 pmol LJjtfy-A, 1 fig IF1*, 2 /ig IF2*, 0.75 #g IF3*, 1 fig EF-G* 
, 2 ^g EF-Tu*, 1 fig EF-Ts*, 0.5 fig RFl*, 0.5 fig RF3*, 0.5 fig RRF*, . 
50 unit(DPheRS*£300 unit©LeuRS*T*fe 5. 3(730^- • fflSfSdS^*^ £>RF1*, R 
F3*, RRF*^^^^C^DT-etl■?4^I^V^^Mra$:MSLM^S:$:^ofe= 
&3 7T2T*7° W >dp3.K->>3 > LfcffcJCl ytigOMFL mRNAS:SO^.Ti©iKMJ^ 
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U^^K (fMFL) ^#2/ U- 3 ? > # - fc^TMft 

[0 115] 

#e>*l£, r^MH^-RFl*, RF3*&t>*RRF*<Z)M:£> fMet-Phe-Leu-Stop (fMFL) 

L/T, RF1*, RF3*&tf RRF* RFl*&tfRRF*&<£tf^ (X), RF1*, 

&tfRF3*&-£tf# (A), RFlV>#£^tf^ (■)> RF3*&£>*RRF*£^t?^ (O) 
, ^T*l(Z)«FjeH^'* : &(RRF* : fe)#*«;V^(#)(0^c>*JCfeV%TfMFL mRNA£jg§IR£ 

y^fiRUfc^^Ktt, yW±T?j|&1000cpBtCffi^f *. RF1*, RF3*&t>* RRF * 

RF1*, RF3*&tf RRF* tfigftfc^S i fctfflSSBStlfc. fcJ3, RFl*£^#Iir S 
^(O)T'te^^ KO^ttE^m*, £fc> RRF*Sr^C#q-rs^(AB#)-ettU 

^V-A©|?#^(recycling)#^ £&vx3£ fc^LT^S. 
[0 116] 

DHFR(£)-£Eg 

^m<Din vitro »af?^t5S-30«fffi«jS: oM V%fc«J||?^(Z)*4r Kl «fc »J , [ 3 
5 S] T*^;i/$*l£*^-> £^tfDHFR£-£f&L£o £j»&12 5&©SDS-PAGE( 
sodium dodecyl sulfate polyacryl amide gel electrophoresis; SDS-jKUT^ U 
;i/T^ Ftf)l 4 m%$km)X*ftM2-&. BAS-1000 system (Fuji film) T'^ffiU 
MMmZWfeLfeo SDS-PAGEtC«kS^«©*g^S:, gf 8 (A) (Ctt^ 0 

— DHFR©^'f±teJ^T{C^L£#&T*$lj£L£: 0 pH 7.0<Z)50 mM potassium 
phosphate^1S$U 50 fi M DHF (dihydrof ol ic acid ; *;t h*DHi) , .60 N 
ADPH (reduced nicotinamide adnine dinucleotide phosphate; jSxgM — > 
7 $ K7f - > ^ 5i ^ b tf K 'J >») fc^fr^M*, 3 0tt«$*, A 3 
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[0 117] 

*$&m<Din vitro mtRft&&S-3QMmto&r>m^fcmWi&<D&*V:i5V&BL 
m<Dmm*m9 lC^-r o #2§f$!<Z)in vitro |giR^(H)J;:;}3VNTte. HJS#12Q# 
ftjfiffelCfc^TfcHHTUTV^CDlCfcfU S-30#rffl&&offiV*fc»tR# (•) 
JCfeVATtt20^7?DHFR<Z)^*««fc:-^lC^LTV>* o 
[0 1 18] 
[HJSM18] 

Uyfi/ KHU >Sfc©itJ*^»©?BJ^tt, #2§EjJ!tf)in vitro WSR^fc, S-3 
0»ffl&£ffi^;M^^£&**JfcL&#e>, #TfcmU&j® »J icffo fc. DHFR 
MtU [ct- 32 P]ATP$>^VN«GTP$:^ti^^$:®VN, 3 7 °C T'fSiRHl^ 

i0^.fc o Polyethyleneimine TLC plate{cMfS?£ & * y M, pH 3.75©potass 
ium phpsphate«Hf?R&flav^TiRlS^*S:JSMfUfe. 3. ©TLC plate£M?£b£: 

#S-3O0)#T?&»;, ;&W#;£38E0>3M?&<6. S-30©mt?», ATP0)*#t$ra© 
Sift i: ^fCj*^ 5 ©JC^U #$Bt5!0>*TfW:, «^-^©7Km$:^oTVAS 0 
[0 119] 

His tag#tf3*ifcRFl(JS*T, His tagtfftf 3 JxT Zl £ r*j T^-T)(Z) 

IC^JER Lfe;tiJM7'U*;f- tRNA £ ffl V ^ T 37#^S tf) 7 * 3r > (ATA 3 F > 
)£UAGn K>tCiBSILfeDHFR©»SS:HIRS'ttfe. ^<Di^RFl*&^fr-9-> >Ol/ 

L(0110> U->2), RF1*£|&< h (RF2tt^3^vO&#T? Wife A 
> K#?*<fcofe(Elll©U->3). S£lCiiiCRF2*&^A-r£fcSS©DHFR( 
HH© U - > l) h |el$l<Z)&ff (C if y V 9J**£M S *i<5 J: 5 ic & o fe (Hll© U 
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- > 4) . Z.<DZ.t.fr?)4)-7l/*j-V— tRNAJC je-^ L A U >3SS#DHFR©37# g IC 
[0 12 0] 

[0121] 
[0 12 2] 

#«rtB A^^^T2^r^igvNii-etij^±M^^^-r^ 0 x> r&wl<d 

[0123] 

flow^;{CJ:tll«{C^^ra©^MM^«rtgi:^U, in vitro KJCfi^tCj:* 
S. 

[0 12 4] 
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[0125] 
[0 12 6] 
[0 12 7] 
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Enzymes or factors 


vector 


N-terminal R.E. 


C -terminal R.E. 


site of His-tag 


AlaRS 


pQE30 


Sph I 


Hind HI 


N 


ArgRS 


pET16b 


Nde I 


Bam H I 


N 


AsnRS 


PQE30 


Bam HI 


//7WBI 


N 


AspRS 


pET21a 


Nde I 


A7/o I 


C 


CysRS 


pET21a 


Nde I 


Jf/w I 


C 


GlnRS 


pET21a 


Nde I 


Xho I 


c 


GluRS 


pET21a 


Nde I 


JTAo I 


c 


GlyRS 


pET21a 


Nde I 


JTAo I 


c 


HisRS 


pET21a 


Nde I 


A%o I 


c 


IleRS 


pET21a 


Nde I 


/^i w/ M 


N 


LeuRS 


pET21a 


Xba I 


Xho I 


c 


LysRS 


pET21a 


Nde I 


Jf/w? I 


c 


MetRS 


pET21a 


Xba I 


Xho I 


c 


PheRS 


pQE30 


Sph I 


Hind TO. 


N 


ProRS 


pET21a 


Nde I 


Xho I 


c 


SerRS 


pET21a 


Xba I 


Xho I 


c 


ThrRS 


pQE30 


Bam H I 




N 


TrpRS 


pET21a 


Nde I 


ATio I 


c 


TyrRS 


pET21a 


Nde I 


Xho I 


c 


ValRS 


pET21a 


Xba I 


JVo/ I 


c 


MTF 


pET21a 


Nde I 


XAo I 


c 


IF1 


pQE30 


Bam H I 


Hind ID 


N 


IF2 


pQE30 


i?ar»i H I 


///W ID 


N 


IF3 


pQE30 


Bam H I 


Hind W 


N 


EF-G 


pQE60 


I 


Bgi n 


C 


EF-Tu 


pQE60 


£co R I 




c 


EF-Ts 


pQE60 


Nco I 


toH I 


c 


RF1 


pQE60 


fiam H I 


in 


c 



li : re i-iMmmm&MM-rz 

[0 12 8] 
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tig 2] 



Enzyme 


Concentration ()jg/|jJ) 


Speciric activity (U/jig) 


Necessary units (50jal reaction) 


AlaRS 


13 


27 


94 


ArgRS 


10 


1300 


130 


AsnRS 


30 


ND 


ND 


AspRS 


22 


310 


130 


CysRS 


25 


500 


31 


GInRS 


36 


330 


63 


GIuRS 


26 


150 


94 


GlyRS 


30 


520 


250 


HisRS 


30 


1600 


31 


IleRS 


20 


63 


130 


LeuRS 


22 


940 


190 


LysRS 


35 


580 


190 


MetRS 


27 


3000 


310 


PheRS 


23 


15 


63 


ProRS 


16 


120 


63 


SerRS 


17 


1000 


94 


ThrRS 


19 


200 


63 


TrpRS 


11 


600 


31 


TyrRS 


22 


1800 


31 


ValRS 


20 


1700 


156 


MTF 


12 


230 


230 



[0129] 
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[El 2] His tag tftfStlfcBI&B^ 3£«H^jfttJfj»3»SH^©12%SDS- 
PAGEtCJ3tt&#lK (^7i/-^'JiJ7>h^l/-T'^) £^-f-„ 

[0 3] AtCte. His tag««#S'tlfcM*&H^©?gttS:DHFR©ffi*f»?Stt7? 

BtCtt, His tag^#Snfe^H^OMa»SS:DHFR©ffi*f«r?gffi"e^'t 

o 

[04] His tag^#$n^^MH^(7)^'K$:fMFL(Z)^^4T*^-ro 

[0 5] His tagtfftfSftfcSerRS ©^'nvh^ASi^t. 

[0 6] His tagAtf5fStife*ARS3ttJfMTF©12%SDS-PAGEtCfe^S^HtS: 

[0 7] AiCfcfc. ##§0J!<Z>in vitro poly(Phe)-&JEft3fclC;i3ttS, His tag# 
tt2ftt=.mnm?<n^Mmm*?he<DJ&&mX*7jkL. :fc#l!0J!tf)in vitrei 

^fcS100»ffi4iJ&MV^fe^tCfeWSpoly(Phe)^SJS©MfTiSffl&Phe©^ji 

[0 8 ] AtCfcfc, ##gBJ!tf)in ■vitro-£j£^fcS100ttffl*&&MV^^tC j; y 
-£rJ&£*l&, [ 35 S]Met^DHFR<m2%SDS-PAGE{C&tt£#lt&;^U BlCtt, RID 
HFROfSffiSr^-t. 

[0 9] #2§B£tf)in vitro^^^S100S&fflifeS:mv>fe^lCfe^«DHFR^ 
[010] #|§B£cDin vitro^/£#(;&)£S100ttffl4&&Mv>fc*(£)Jca3W- 

[0ii] *i60^(Din vitro^^icfews*?c^r ^ jmm^^n 

t. IT, 37#gtC/XU ^jSS^AatlfcDHFRO^Sr^-r. 

[012] His tag#tf £*l£T7RNA;tf U ©i'nTh^A^t 

a 
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[05] 



SerRS Chromatogram 




f+ collected-*! 



4 
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CH7] 



300 



B 




_ 800 

I 700 
cu 



0.5 1 .1.5 2 

Added Elongation Factor ( y. g) 



2.5 




20 

Time (min) 



40 



5 
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[08] 




S-30 Purified S-30 Purified 

(Promega) System (Promega) System 



6 
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[H9] 
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[01 0] 
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mm 

[MM] in vitro®*?* F&f&ftK&^T&J&ls 
Se«t^S:»fig"rSfc«)tC«MS4xSCli:S:#ISi:1-Sin vitroig^/jgliR^ 
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